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INTRODUCTION
A s tu d y  o f  th e  p o p u la t io n  e co lo g y  o f  th e  Am erican Magpie ( P ica 
p ic a  hudson ia ) was conducted on a s ix  square m ile  a rea  in  th e  B u rn t Pork 
V a l le y  d u r in g  th e  yea rs  1956 and 1957* T h is  in v e s t ig a t io n  re p re s e n ts  
th e  i n i t i a l  phase o f  a lo n g -te rm  p r o je c t  concern ing  p re d a tio n  by  a magpie 
p o p u la t io n  on n e s tin g  R ing-necked Pheasants ( Phasianus c o lc h ic u s  
to rq u a tu s ) •
L o c a l sportsmen and ranchers  have long  regarded the  magpie as 
an im p o rta n t p re d a to r  upon th e  R ing-necked pheasant. T h is  has re s u lte d  
in  th e  i n i t i a t i o n  o f  s p o ra d ic , e x te n s iv e  c o n tro l programs w h ich , in  th e  
p a s t ,  have been n o ta b ly  u n d ire c te d  and in c o n c lu s iv e .
A ré é v a lu a t io n  o f  the  d e s i r a b i l i t y  and f e a s i b i l i t y  o f  a r t i f i ­
c i a l l y  c o n t r o l l in g  magpie numbers in  pheasant n e s tin g  h a b ita t  is  needed.
A prim e re q u ire m e n t f o r  such an e v a lu a t io n  i s  s p e c if ic  in fo rm a tio n  on 
re p ro d u c tiv e  fa c to rs  and n a tu ra l re g u la t in g  mechanisms w i th in  a magpie 
p o p u la t io n .
The p r im a ry  o b je c t iv e s  o f  t h is  in v e s t ig a t io n  were:
1 . To de te rm ine  n e s tin g  d e n s ity  and co m pos ition  on a d e f in i t e
la n d  a re a ,
2 . To de te rm ine  magpie re p ro d u c t iv e ,  s u r v iv a l ,  and m o r ta l i t y
fa c to r s .
3 . To de te rm in e  s iz e  and re la t io n s h ip s  o f  n e s tin g  t e r r i t o r i e s
and ranges by banding and c o lo r  m ark ing .
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THE STÎJDY AREA.
G eographic L o ca tio n
The s tu d y  area is  lo c a te d  in  an e a s te rn , l a t e r a l  d ra ina g e  o f  
th e  B i t t e r r o o t  R iv e r ,  a p p ro x im a te ly  midway between th e  headwaters o f  
th e  B i t t e r r o o t  and i t s  con flu en ce  w ith  th e  C la rk 's  Fork  R iv e r , The area 
in c lu d e s  th e  lo w e r B u rn t Fork V a lle y  two m ile s  above the  ju n c t io n  o f  
B u rn t Fork Creek w ith  th e  B i t t e r r o o t  R iv e r ,  I t  i s  s itu a te d  one m ile  
e a s t o f  S te v e n s v il la , R a v a l l i  County, M ontana,
Geology
The lo w e r B u rn t Fork V a lle y  i s  o f  re c e n t o r ig in  and tra n s e c ts  
a s e r ie s  o f  cenczo ic  te rra c e s  th a t  fo rm  th e  e a s t s id e  o f  the in n e r  
B i t t e r r o o t  V a lle y ,  I t  i s  c u t  in  P le is to c e n e  s i l t s ,  sands, and g ra v e ls  
th a t  were d e rive d  from  th e  n e ig h b o rin g  h ig h la n d s  by the  a n c ie n t B urn t 
Fork E lv e r  and d epos ited  in  g la c ia l  la k e  M isso u la , The f lo o r  o f  the  
v a l le y  i s  u n d e r la in  in  p a r t  by b o u ld e r f i l l  o f  the  a n c ie n t B u rn t Fork 
R iv e r channe l, and i s  covered b y  a t h in  veneer o f  re c e n t s o i ls , ^  
P hysiography
Terraces r i s in g  100-200 fe e t  above th e  B u rn t Fork V a lle y  f lo o r  
b o rd e r th e  s tu d y  area on the  n o r th  and so u th . The w est boundary o f  th e  
s tu d y  a re a , a t  an e le v a t io n  o f  3»U00 fe e t^ ,  b o rd e rs  the  fo u r  m ile  broad 
B i t t e r r o o t  V a lle y  f l o o r .  Four m ile s  to  th e  e a s t a t  an e le v a t io n  o f  3 ,900 
fe e t^ ,  th e  e a s te rn  boundary tra n s e c ts  the  B u rn t Fork V a lle y ,  One creek 
ch anne l, two f lo o d  ch a nn e ls , and many i r r i g a t i o n  d iv e rs io n  d itc h e s  
t ra v e rs e  th e  r e la t i v e l y  f l a t  v a l le y  f l o o r .
1 P ersona l com m unication, R, K o n iz e s k i,
2 Data from  G e o lo g ic a l Survey Topographic Hap, M issou la  Quadrangle and 
H a m ilto n  Q uadrangle.
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C lim a te
Tte c lim a te  i s  moderated by a i r  masses o f  P a c if ic  o r ig in  and by 
St ra inehadow e f f e c t  o f the  B i t t e r r o o t  M ountains ( Anon.  ̂ 1 % ! )  Data from  
Table 1 in d ic a te  th a t  p r e c ip i t a t io n  occurs p r im a r i ly  d u rin g  the s p r in g  
and f a l l  seasons, and averages th ir te e n  inch e s  a n n u a lly *  P r e c ip i ta t io n  
da ta  a re  l i s t e d  as m onth ly  to ta ls *  Temperature da ta  d u r in g  t i ia  p e r io d  
o f  in v e s t ig a t io n  a re  g iv e n  in  tenAs o f  m onth ly  means and depa rtu res  
from  lo n g  te rm  means. Temperature extremes ranged from  95 degrees F* to  
minus 36 degrees F* The average g rom n g  season i s  113 days*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
h
Table X
C lira a to lo g ic a l Sum&aiy
O bse rva tions  î'iad© a t  Stevens v i l l e  W eatiier S ta t io n  One î î i l e  West o f
S tu d y  Area
Temperature
T 9 5 T 1 »
P r e c ip i ta t io n
,  M I, n i l . . , . » »
1957
T o ta l T o ta l
Mean D epartu re^ Mean Ete p a rtu re l D epartu re^ Depa:r tu re ^
Jan. 2 1 .1 1 .0 1 1 .0 12 . i j .70 .363 1 .11 .38
Feb. 2 2 .6 5 .3 ^ 25 .8 # . l 3 .51 .193 1 .01 .01
M ar. 35 .2 0 .13 3 6 .0 0 .1 .77 .033 •86 ,01
A p r. 17 .2 1 .9 1 5 .1 0 .23 l . C l .28 •61 .093
t'lay 59.3, 6 .5 5 6 .1 3 .6 .70 .773 2.12 .6 5 ,
June 62 .14 3 .8 60 .2 1 .6 2 .10 .66 .77 .973
J u ly 3 3 , 6 6 .1 0 .6 2.12 1 .19 .52 . l l 3
Aug. 6 2 .1 1 .3 - 1 .32 .66
S e p t. 55 .9 0 .8 .15 .783
O ct. 1 1 .9 0 .63 1 .01 .10»
Nov. 31 .2 2.23 .12 .713
Dec# 3 1 .1 1 .5 .82 .ll3
Annual 3 3 3 3 11.93 .713 3 3
from
^ D e p a rtu re /t2  y e a r m o n tn ly  tem p, mean o r  hU ye a r lïîonthlj'^ p re c ip .  rean ,
D epartu re  from  h3 y e a r  m ontn ly temp, mean ox- 2̂ 5 ye a r iaoa tidy  p ie c ip .  
mean.
3
h
No o b se rva tio n s  ta k e n .
Data from  more t iia n  20 days o b s e rv a tio n s .
A d d it io n a l Data 
 ____   1956 1957
L a te s t  f re e z in g  date 
Maxijtoua tem pera tu res 
Minimum tem pera tu res
ii/2 3
93
—2lt
a /2 7
95
-3 6
The average date f o r  tii©  f i r s t  k i l l i n g  f r o s t  i s  September 2 0 th  and f o r  
the la s t  k i l l i n g  f r o s t  i s  May 30ti:i5 ,
Time o f  d a i ly  o b s e rv a tio n  6 P .M ., M .h .T .
Data fro m  C liü ja  to  lo g ic a l  Data B u l le t in s ,  U . f .  _eparti,ien t o f  ^iDiuiercs 
W estner Bureau.
5 A non ., 19&1*
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Econoirdc Land Use
Because o f e x te n s ive  d ^ v e lo p .a n t o f  d iv e rs io n  d itc i ie s ,  83 p e rc e n t 
o f  ti*i£ s tu d y  arûa ia  y re s e n t ly  under i r . i i j a t i o r .  ' Table 2 ) .  As s-iown in  
Table 3 j  th e  in a jo r ity  o f  fanns d e r iv e  income fro m  bee f ranch ing  o r  d a ir y  
fa n n in g . G razing i s  iî iç jo r ta n t  end acreage devoted to  hay and p as tu re  con­
s t i t u t e s  93 .percent o f  th e  t o t a l  acreage (Tab le  3 ) .
Table 2
Economic Land Uso in  the  R u m t Fo rk  V a lle y  -  19$6 
Data fro m  a S urroy  o f  *11 R esidents on the  S I:: Square M ile  S tudy Area
C u lt iv a te d
-....- ... - ..... ,.... .
Hay 1601 36.3
B a rle y 150 3 .2
Oats ILU 3 .1
Ijh e a t 31 0 .7
P o ta toes 18 0 ,1
Pasture 2608 56 ,3
T o ta l li632^ 99 .6
T o ta l und e r i r r i g a t i o n 3863 8 3 .ii
^  In c lu d in g  $00 a cres around the  pe r ip i: ie ry  o f  the s tu d y  a rea .
Table 3
Source o f  Farm Income -  1956
Farm U n its
? r ir is .~7 Income Secondary Income
Income Source Mumbers % o f  T o ta l Fiumbers > o f  T o ta l
Beef C a tt le 12 38 7 21
D a iry  C a tt le 9 23 h 12
Sheep 2 6 3 9
Hogs 7 21
Horses U 12
Sale  o f C u lt iv a te d  Cro^'5 3 9 - -
O ff Area Income 6 19 9 26
T o ta ls 32 100 3h 101
% o f  T o ta l N’xaber o f U n its  w ith  O ff  ‘rea  Income 73
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V e g e ta tio n
The physiognomy c f  the  area i s  ch rr% cte ri& ed  p r im a r i ly  by a 
r ip a r ia n  t re e - rn ru b  a sF O c la tion  and by p r r io n l t n r ? !  hay and p as tu re  
ve p e ta tio n »  In  term s o f  Daubenmire*s c la s s i f ic a t io n  o f  v e p e ta t io n a l 
zones in  th e  Rocky M ountains (191*3) > th e  s tu dy  a ne a l ie s  in  the lo w e r 
l im i t s  o f  tne  ronderosa p in e  zone. C onsiderab le  in te rs p e rs io n  o f x e r ic  
and xnesic s i t e s  o ccu r a lo n g  the d ra inage  l in e s  o f  the  B u rn t Fork a l le y .
A sage b ru s h - ju n ip e r  ( A rte m isa t r id e n ta ta  -  Jun lp e rus  scopulorum ) a s s o c ia ­
t io n  occurs on the x e r ic  s i te s  w h ile  v a r io u s  deciduous tre e  -  shrub assoc­
ia t io n s  o c c u r on t t a  m esic s i te s  (F ig ,  1 ) .  The p re s e n t type and d is t r ib u ­
t io n  o f v e g e ta tio n  la r g e ly  r e s u lts  fro m  in te n s iv e  a g r ic u l t u r a l  development 
and la n d  use p r im a r i ly  i n  the  fo rm  o f c u l t i v a t io n ,  i r r i g a t i o n ,  and g raz­
in g  (Tho le  2 ) .
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METHODS AND TECHNIQUES 
C o lle c t io n  o f  N esting  Data
S p e c if ic  methods and techn iques  were re q u ire d  to  observe and 
re co rd  a c c u ra te ly  d a ta  from  731 a c t iv e  magpie nests  on a s ix  square m ile  
a rea d u r in g  two n e s tin g  seasons. The lo c a t io n s  o f  n e s t s t ru c tu re s  were 
p lo t te d  on d e ta ile d  f i e l d  maps made frcxn o v e rla y s  o f  e ig h t - in c h - to - th a -  
m ile  a e r ia l  pho tographs. P e r t in e n t  n e s tin g  data were recorded on numbered 
n e s t form s (see A pp en d ix ). Each n e s tin g  season the  area was s y s te m a tic ­
a l l y  searched about fo u r  t im e s , p r in c ip a l ly  d u rin g  th e  peak p e rio d s  o f  
each s tage  o f  the  n e s tin g  c y c le  ( i . e .  nes t b u i ld in g ,  in c u b a t io n , n e s t l in g ,  
and f le d g l in g ) . ^ h is  procedure enabled tn e  in v e s t ig a to r  to  o b ta in  a max­
imum q u a n t ity  o f  n e s tin g  da ta  w ith  minimum d is tu rb a n c e  to  the n e s tin g  
p o p u la t io n .  To f u r t h e r  m in im ize  p o s s ib le  d is tu rb in g  e f fe c ts  th e  in v e s t i ­
g a to r :
a . Term inated o b se rva tio n s  d u r in g  p e rio d s  o f  in c le m e n t w ea ther,
b . E xe rc ised  care in  c lim b in g  n e s t t re e s  and in  exam ining n e s t 
co n te n ts  w ith  th e  hand, and
c . Reduced o b s e rv a tio n  tim e  to  a minimum in  areas o f  h ig h  n e s t­
in g  d e n s ity .
T rapp ing
An e f f e c t iv e ,  e a s i ly  c o n s tru c te d , p o rta b le  l i v e  t ra p  was needed 
f o r  o b ta in in g  p o p u la tio n  samples d u r in g  th e  w in te r  season. One m eeting 
th e se  requ irem en ts  was o b ta in e d  from  W ill ia m  Woods (Chairman o f  th e  P re­
d a t io n  Committee, W estern Montana Sportsm an's A s s o c ia t io n ) .  The frame 
typ e  t r a p  having  a fu n n e l en trance  a t  ground le v e l  was covered w ith  one- 
in c h  ch icke n  w ir e .  The o v e r a l l  d im ensions were 5x5x$ f e e t .  Seven s im i­
l a r  t ra p s  were c o n s tru c te d  by th e  in v e s t ig a to r  w ith  m inor m o d if ic a t io n s
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in co r-r.o ra t^d  fo l lo w in g  co n s id e ra b le  use. The tra p s  p roved  most e f fe c t iv e
when p la ce d  between ro o s tin g , and fo ra g in g  a? eas d u rin g  p e r io d s  o f snow 
c o v e r, îv itL  p o rk  c ra c k lin g s ,  f r c s b  o f f a l ,  o r ncao sc zaps used f o r  b a i t ,  
f /a r in g  two w in te r  seasons ^UO cap tu res  and 2?1 re ca p tu re s  were made by 
o p e ra t in g  s ix  tra p s  aoou t two to  th re e  days a week.
Ban dingy
S ize  3a U .5. F is i i  and W ild  l i f e  S e rv ice  alum inum le g  bands were 
used to  band 1,371 magpies d a r in g  tiio  course  o f  th is  U rv e s b ig a tic a . 'Die 
re co ve ry  o f banded b ird s  fu rn is h e d  in fo rm a t io n  r e la t in g  to  m o r ta l i t y ,  
raovement, p o p u la tio n  age c o m p o s itio n , and th e  x '^ à l ia b i l i t y  o f  age ing  c r i ­
t e r i a .  F u tu re  band re tu rn s  may p ro v id e  a d d it io n a l d a ta  on lo n g e v ity  and 
p o p u la t io n  tu rn  o v e r.
A lo s s  o f  le g  bands o f  le s s  than  one p e rc e n t was observed from  
c o lo r  marked magpies d u r in g  tne  s tu d y  p e r io d .  T h is  lo s s  was dete rm ined 
fro m  abou t 350 o b se rva tio n s  o f  c o lo r  marked magpies re ca p tu re d  and recover- 
ed a f t e r  v a r io u s  in te r v a ls  o f  tim e s in c e  band ing . These tim e in te r v a ls  
v a r ie d  between one day and one y e a r.
Banding and re c a p tu re  re co rd s  (see Append ix) were com pleted in  
th e  f i e l d  and re cop ied  in  d u p lic a te  a t  a la t e r  tim e . The number o f mag­
p ie s  banded d u rin g  each season i s  l i s t e d  in  Table h .
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Table h
B aiid ljib  a.;.l .y:
■>j La. i re.;. LHiibiiU' Oe..;cr i
Season bo. rianded .No# L’ n.rked C o lo r
W in te r  1?56 262 262 neck Jesses Y e llow
S p rin g  1956
A d u lts 20 21 neck Jesses In d iv id u a l ly  marked
Young 65L 202 neck Jesses Orange
F a l l  1956 35 8 nedc Jesses Orange
28 le g  Jesses Orange
W in te r  1957 222 223 le g  Jesses ncd 131,, Y s l lc v  92
S p rin g  1957 176 27 le g  Jesses ru rp ls - 's 'h ite
T o ta ls  1,371 771
L93 neck Jesses 
273 le g  Jesses
M arking
A c o lo r  foark ing  tecnniq'ua developed f o r  Canada Grees® by C raighead 
and S to cks ta d  (1955) was employed w itb  m o d if ic a t io n  in  s iz e  and p la ce  o f  
a tta c iia e n t.  î ï i i s  c o lo r  m arker on magpies was d is c a rn s b ie  a t  o ig r t  L.CO 
ya rds  w ith  n 21 power s p o t t ie r  scops and was observab le  w ith  6 po:;er 
b in o c u la rs  a t  f lu s h in g  d is ta n ce s  up to  100 y a rd s . The number c f  n;a ;p ie s  
marked each season i s  p resen ted  in  Table b .
M arking e rp 's rim ents  weie conducted on caged magpies d u rin g  b o th  
yea rs  o f the in v e s t ig a t io n #  The most cu it.a ti@  dirosneions f o r  the  neck 
m arkers v e rs  found to  be 5x3/6x62/1020 inches  w ith  the ho les  spaced 2 i / 2  
inches a p a r t .  The le g  m arkers m easuring 3 1 /8x3 /8x62 /1000  inches w ith  
ho le s  spaced 7/3  in c h  a p a r t  were t ie d  around the  tarsus#
The a ttachm en t o f  m arkers around the  neck was d is c o n tin u e d  a f t e r  
tt.c f i r s t  ye-sr o f  th e  s tu d y  when the  cbscrvcd -m a rke r-in d u ce d -m crta l i t y  
e q u a lle d  i . b  p e rce n t c f  the  t o t a l  number c f  b ird s  raarkad# M o r l^ l i t y  was 
caused by one o r b o tii m andib les becoming hooked in^der the  neck lo o p  o f  the  
ma rice r# Leg i.a rk e rs  used d u rin g  the second ye a r o f the  s tudy were
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c o n s id e re d  adequate f o r  the  id e n t i f i c a t io n  o f  b ird s  o f  the  y e a r  i n  the 
n e s t in g  p o p u la t io n , as i n i l c a t s i  in  > ana 6 ,  the lo s s  o f  m arkers
appears to  be r.-viated to  une a^o a t  trnaca i i o  w ird a  weoe war&ed a i t h  the 
a d u lt  a,;e c la ssa s  c .a i io i t in g  the g r—i t e r  lo s s .
Table 5
R e la t iv e  L a s t in g  ' i u a i i t io s  o f d o lo r  Lartcars 
t&ts. f r o ; t  Recaptures -  Vji n t e r  iÿS 7
Time S ince <o lo r L a rg e r TVpo
Lax and Age lo .  o f  1 s t  ^ ijrK in g  T e ilo w  Orange Grange lia rk e ro  h o s t 
C lass________3i-cds in  Konths 'Jeck Meek Leg Humber Percent
10
L
a
1
1
3
h
1
3
12
h12
9
h
h
7
h
1
10
8
1
1
h
3
3
1
h
1
5
0
0
0
Ü
0
0
A d 'u lt P i lu le  
A d u lt  Male
Ju v , Female
Ju v . Male ____
T o ta ls  33 20 7
35 i n i t i a l ] y  marked, and 233 tamarked magpies i t  saiaple 
521 magpies p is v io u s ly  marked in  p o p u la t io n
Table 6
Loss ox C o lo r Ix ix kc rs  Observed Ü u iin g  t.m  b e s tin g  Season 
Data from F ie ld  Obscivations -  iprtng lySV
ko
25
62
0
0
0
0
0
0
Male Fsiaaiî uiiknou'n Sex
A d u lt f e a r l i z g  A d u lt Y e a r lin g  Y e a r lin g
Lumber o f  b ir d s  observed 
w ith  le g  bands, b a t 
w ith o u t  markera 5
^ red xeg marKSi found in  a c t iv e  n e s t and le g  ba ided b ir d  obsexved 
^ Two red le g  laa ike rs  found under ro o s t  s i te s
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Sexln& and Ageing Techniques
A search  o f  the  l i t e r a t u r e  re v e a le d  one re fe re n c e  w n ich  l i s t e d  
g e n e ra l c r i t e r i a  o f  sex and age in  tffâ  American M agpie. L in d sd a le  (1937) 
p re se n ts  a l i s t  o f  body w e igh ts  and e x te rn a l m o rp a o lo g ica l measurements 
taken  fro m  28 and 2 specim ens, re s p e c t iv e ly .  From t h is  l i s t ,  body w e ig h t 
and b i l l  le n g th  were chosen by the  in v e s t ig a to r  as te n ta t iv e  c r i t e r i a  o f 
sex. Body w e ig h t g re a te r  than 179 grams and b i l l  le n g th ,  fro m  n o s t r i l  
to  t i p ,  g re a te r  than 26 mm. was th o u g h t to  in d ic a te  a male*
D uring  the  f i r s t  y e a r  these two measurements were n o t found to
be s u f f i c ie n t l y  r e l ia b le  as c r i t e r i a  o f  se x , th e re fo re  o th e r  e x te rn a l, 
measurements were made o f  known sex specim ens. As a ro s u l.t  th e  le n g th
o f  th e  fo o t  pad fro m  h a llu x  to  m idd le  to e  was chosen as the most r e l ia b le
c r i t e r io n  o f  sex.
The r e l i a b i l i t y  o f  tne  se c r i t e r i a  o f  sex a re  in d ic a te d  i n  F ig u re  
2 , The f o o t  pad le n g th  was observed to  in d ic a te  tru e  sex 102 tim es o u t o f  
105 , o r  i n  97 p e rce n t o f the  cases. The b i l l  le n g th  c r i t e r io n  in d ic a te d  
t ru e  sex 80 tim es o u t o f  95 , o r  i n  Sit. p e rce n t o f  th e  cases. Body w e ig h t 
in d ic a te d  t ru e  sex 56 o u t o f  6? t ijn e s , o r  in  8L p e rc e n t o f th e  cases.
The le n g th  o f th e  fo o t  pad was used as a c r i te r io n  o f  sex in  d e te rm in in g  
th e  sex r a t io  o f  a trapped  sample o f  th e  p o p u la t io n  d u ring  th e  second 
w in te r  o f  the  in v e s t ig a t io n .
An age ing  c id L te rio n  s e le c te d  fro m  L ln s d a le  (1937) was th e  shape 
o f  th e  t e m in a l  p o r t io n s  o f  tne  o u te r r e t r ic e s ,  w ith  roundness in d ic a t in g  
b ird s  o f  th e  y e a r and squareness in d ic a t in g  a d u lts .  Th is  c r i t e r io n  o f 
age was fou n d  to  be 100 p e rc e n t r e l ia b le  on o b s e rv a tio n s  o f 29 banded- 
known a g e -a d u lt  magpies and 23 banded-known a g e -y e a r lin g  mai p ie s .  Tnese 
o b s e rv a tio n s  were made d u r in g  th e  w in te r  o f  1957#
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THE NESTING SEASON
D e n s ity  D e te rm in a tio n
The number o f  n e s t in g  p a ir s  on th e  6 .L  square m ile  a rea  d u r in g  
each n e s tin g  season was determ ined th ro u g h  & re aso n a b ly  a c c u ra te , in d i r e c t  
census o f  the  n e s tin g  p o p u la t io n .  T h is  was accom plished by m aking s y s te ­
m a tic  f i e l d  searches f o r  th e  r e la t i v e l y  e a s i ly  o b se rva b le , b u lk y , magpie 
n e s t in g  s t ru c tu re s .
C r i t e r ia  in d ic a t in g  a c t iv e  n e s ts , i . e .  th e  presence o f  a n e s t­
in g  p a i r ,  were d e fin e d  as those  observed to  c o n ta in  eggs o r  young, and 
those  v i s ib l y  d is tu rb e d  in d ic a t in g  p re d a tio n  had p ro b a b ly  occu rred  b e fo re  
o b s e rv a t io n . In  th e  l a t t e r  case re n e s tin g  a c t i v i t y  in  th e  same v i c i n i t y  
f r e q u e n t ly  o ccu rre d , w h ich  v e r i f ie d  th e  presence o f  a n e s tin g  p a i r .  These 
c r i t e r i a  were e s ta b lis h e d  because n e s tin g  magpies were r e g u la r ly  observed 
to  c o n s tru c t o r  r e p a ir  accesso ry  nests  d u r in g  the  e a r ly  stages o f  the  
n e s t in g  c y c le .  S im ila r  a c t i v i t y  i s  commonly e x h ib ite d  in  th e  European 
Magpie ( P ica  p ic a  p ic a ) a cc o rd in g  to  K le in s c h n id t  ( I 892) ,  P a lte r  (1 6 9 9 ), 
and Comte (1 93 0 ). The number c f  n e s tin g  p a ir s  in d ic a te d  by t h is  in d i r e c t  
census then  eoua ls  th e  number o f  a c t iv e  n e s ts  le s s  th e  number o f  re n e s ts . 
N e s tin g  d e n s ity  was rem arkab ly  s ta b le  d u r in g  the 1956 and 1957 
n e s t in g  seasons. As shown in  Table 7 th e  t o t a l  number o f  n e a tin g  p a irs  on 
th e  6 .3  square m ile  area was 3L8 in  1956 and 351 in  1957. The average 
d e n s ity  p e r square m ile  f o r  b o th  yea rs  was 55 .5  n e s tin g  p a ir s .  Maximum 
and minimum d e n s it ie s  in  term s o f  n e s tin g  p a irs  pe r square m ile  were 79 
and 26 r e s p e c t iv e ly .  The t o t a l  number o f  n e s tin g  p a ir s  w i l l  be used 
la t e r  in  e xp re ss io n s  o f  n e s t in g  success.
l i t
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361 370 365.5
13 19 163L8 351 350
55 56 55.5
72 79 75
30 26 28
15
Table 7
Magpie P o p u la tio n  D e n s ity
S ix  Square M ile  B u rn t Fork  S tudy Area
_______ ________________________________________1956 1957 Average
T o ta l Number o f  Nests 
T o ta l Number o f  Renests 
T o ta l Number o f  N e s tin g  P a irs  
Average Number N esting  P a irs  p e r  Square 
M i le l
Maximum Number N es ting  P a irs  p a r  Square 
M ile ^
Minimum Number N es ting  P a irs  p e r  Square 
M ile 3
1 Average d e n s ity  computed u s in g  6 ,3  square m ile  a rea  f ig u r e .
p
Maximum d e n s ity  observed on one s e c t io n .
^ Minimum d e n s ity  observed on 0,21 o f  a square m ile  p o r t io n  o f  one 
s e c t io n  was p ro je c te d  i n  term s o f  one square m ile .
Observed and C a lcu la te d  Data
The e x te n s iv e  f i e l d  o b s e rv a tio n a l method employed, enabled 
th e  in v e s t ig a to r  to  o b ta in  com plete n e s t h is to r ie s  fro m  most n e s ts . I f  
a n e s t was n o t observed d u r in g  the  p e r io d  when fe a th e re d  n e s t l in g s  de­
ve loped  to  f l y in g  f le d g l in g s ,  i t s  s ta tu s  c o u ld ,  n e v e rth e le s s , be d e te r ­
m ined. A f la t te n e d  n e s t l i n in g  and an accu m u la tio n  o f e x c re ta  on the  
s id e s  o f  th e  dome in d ic a te d  an unknown number o f  fe a th e re d  n e s t l in g s  
had been p re s e n t,  and had presum ably f le d g e d , buch a n e s t was recorded 
as b e in g  s u c c e s s fu l.  The average number o f  observed young f le d g in g  d u r in g  
the  n e s tin g  season was p ro je c te d  to  n e s ts  i n  t h is  ca te g o ry . S im ila r  p ro ­
je c t io n s  o f  eggs o r  n e s t l in g s  were made i f  in c u b a te d  eggs (com plete 
c lu tc h e s ) ,  o r  u n fe a th e re d  n e s t l in g s  (young h a tch e d ) were n o t  observed 
p r i o r  to  th e  o b s e rv a tio n  o f fe a th e re d  n e s t l in g s .  C a lc u la t io n s  in v o lv in g  
these  p ro je c te d  data were necessary f o r  th e  e xp re s s io n  o f re p ro d u c tiv e
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B oth  observed and c a lc u la te d  n e s tin g  da ta  are p rese n te d  in  
Table 7 . Tae decrease in  the  number o f  nes ts  w ith  incom p le te  data in  
1957 i s  b e lie v e d  p r im a r i ly  due to  more e f fe c t iv e  synchrony o f n e s t ob­
s e rv a tio n s  w ith  peak p e r io d s  o f  the  p o p u la t io n  n e s tin g  c y c le .  The 
g re a te s t p r o je c t io n  was o f unknown egg numbers in  n e s ts  d u r in g  the 1966 
n e s tin g  season. In  t h is  c a lc u la t io n  37 p e rc e n t o f the  t o t a l  number o f 
n es ts  re q u ire d  p ro je c te d  egg numbers, however, as o th e r  p ro je c t io n s  were 
c o n s id e ra b ly  s m a lle r  and as th e y  were neve r based upon le s s  than  I 9U 
n e s ts , the  observed and c a lc u la te d  da ta  i s  cons ide red  adequate f o r  trie  
e xp re ss io n  and a n a ly s is  o f  the  re p ro d u c tiv e  success o f the  n e s tin g  popu­
la t io n s .
Table 8
Observed and C a lc u la te d  Magpie N e s tin g  Data -  1956-1957 
____________________________________________________________1956 1957 T o ta ls
T o ta l number o f  a c t iv e  n e s ts  observed 361 370 731
Nests s u c c e s s fu l 26h 250 51k
P e rce n t n e s ts  su cc e ss fu l 73.1 67.6 70.3
Humber o f  n e s tin g  p a ir s  in  area 3i^8 351 699
% mber o f  re n e s tin g  p a ir s 13 19 32
T o ta l n e s ts  w ith  com plete  c lu tc h 229 27k 503
Observed number o f  eggs in  n e s ts 1,168 1,606 3,27k
Average c lu tc h  s iz e  observed 6 ,U l 6 .5 9 6 .51
Number o f  n e s ts  w ith  unknown number o f eggs 132 96 228
C a lcu la te d  t o t a l  number o f  eggs 2 ,31k 2,k39 k ,753
Average number o f  eggs p e r  n e s t in g  p a i r 6 .65 6 .9 5 6 .8 0
T o ta l n e s ts  w ith  known ha tch 211 2 k l k52
Observed number o f  eggs hatched 1,031 l,2 k 2 2,273
Average number o f  eggs hatched p e r n e s t k .89 5 .15 5 .0 3
Number o f n e s ts  w i t h  unknown nuraber o f  eggs hatched 63 36 99
C a lc u la te d  t o t a l  number o f  eggs hatched 1,339 l,k 2 7 2,766
T o ta l n e s ts  w i th  known number o f young f le d g e d 19k 212 kC6
Number o f young observed a t  f le d g in g  s tage 900 1,028 1,928
Average number o f young observed a t  f le d g in g  s ta g e /
n e s t
k.6h k.85 k .7 k
Number o f n e s ts  w ith  unknown number o f young f le d g e d 70 38 108
Computed t o t a l  number o f  young f le d g e d 1 ,225 1,212 2,k37
Average number o f  young f le d g e d  p e r  n e s tin g  p a i r 3 .52 3 .kS 3.k9
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R e p rod u c tive  Rate
The number o f  eggs produced I n  a p o p u la t io n  p e r b re e d in g  season 
i s  an e xp re ss io n  o f  the  re p ro d u c tiv e  ra te  o f  the  p o p u la t io n  (L a ck , 195b). 
T h is  i s  a p p lie d  i n  the a n a ly s is  o f  re p ro d u c t iv e  data  i n  the  p re s e n t s tu d y . 
The re p ro d u c tiv e  ra te s  f o r  th e  n e s tin g  p o p u la tio n s  d u rin g  the  in v e s t ig a t iv e  
p e r io d  were: 2 ,31h  eggs fro m  n e s tin g  p a ir s  d u r in g  th e  1956 n e s tin g
season, f o r  an average o f  6 ,6 5  p e r  n e s t in g  p a i r ;  and 2,U39 eggs fro m  351 
n e s t in g  p a ir s  d u r in g  th e  1957 n e s tin g  season, f o r  an average o f 6 .95  p e r 
n e s t in g  p a ir  (T a b le  9 )*
Table 9
C lu tch  S is e ,  F requency, and C o s tin g  Success 
Data fro m  h ^ s ts  w ith  Complete C lu tches Only 
Observed S u cce ss fu l N ests^ U nsuccessfu l Nests
Tear
C lu tc h
S ize . .  Eggs _ Nests
P ercen t
Succ. Nests
P ercen t 
Unsuce•
Tote.1 
Ëggs î% sts
o f
T o ta l
56 k 2h 6 28 7 5ii 52 13 5 .7
57 h 20 5 56 16 k hh 36 9 3 .3
56 5 105 21 72 ko 8 28 111 5 . 29 12,7
57 5 95 19 58 70 I h La 33 12.0
56 6 330 55 81 78 13 19 1(08 68 29.7
57 6 330 55 70 I l k 2h 30 I7 lt 79 28 .8
56 7 5ii6 78 87 Sh 12 13 630 90 39 .3
57 7 561 83 85 105 15 15 686 98 35.8
56 8 192 2h 86 32 U I k 22h 28 12.2
57 8 312 39 78 68 11 22 LOG 50 18.2
56 9 9 1 100 9 1 O .li
57 9 it5 5 100 h$ 5 1.8
56 T o ta ls 1,206 185 81 252 19 1,L68 229 110 .0
56 Means 6.52 5 .95 6 .L1
57 T o ta ls 1 ,363 206 75 123 68 25 1,806 2?L 99 .9
57 Means 6 .71 6.22 6.59
i  S u cce ss fu l n e s t •  one from  w h ich  a t  le a s t  one f le d g l in g  de p a rte d .
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I t  i s  g e n e ra lly  recogn ized  t i i a t  in  an a v ia n  p o p u la t io n  tne  re ­
p ro d u c tiv e  ra te  i s  p r im a r i ly  dependent upon Ui€ fo l lo w in g  fa c to rs *  c lu td i  
s iz e ,  number o f  c lu tc h e s  p e r  y e a r ,  in c id e n c e  o f  re n o s t in g ,  b reed ij^g  age, 
and sex r a t i o .  These fa c to rs  w i l l  be e va lu a te d  in  r e la t io n  to  p re v io u s ly  
in d ic a te d  re p ro d u c tiv e  ra te s  o f  the  n e s tin g  «.agpia p o p u la t io n s . 
d u tc h  S iz e *
Data from  com plete c lu tc h e s  are p re se n te d  i n  Table- 9» C lu tches 
o f  th re e  eggs o r  le s s  were n o t in c lu d e d  i n  th e  com pu ta tions  because m in i­
mum b ia s  appears p robab le  th ro u g h  egg lo s s  p re ce d in g  o b s e rv a tio n . Average 
va lu e s  were p ro je c te d  on to  tiie se  c lu tc h e s . C lu tch  s iz e  appears to  be d i ­
r e c t l y  re la te d  to  n e s tin g  success.
Average c lu tc h  s iz e s  o f  6 .11  from  229 n e s ts  in  1956, and 6 .59  
fro m  2?ii nes ts  in  1957* may bo compared t o  6 .85  fro m  13 n ss ts  in  W ashington 
by D ice (1917)* 5»7 fro m  12 n e s ts  in  Nevada by L in d sd a le  (1937 )* and 7,2 
fro m  22 n e s ts  in  Montana by i la r tk o rn  ( 19Ü9 ) . The l a t t e r  average i s  n o t 
s t r i c t l y  comparable as o n ly  m s ts  w i th  eggs h a tc h in g  were in c lu d e d  in  th e  
com pu ta tion . These d a ta  in d ic a te  th e  average c lu tc h  s iz e  in  the  d e te rm in ­
a n t la y in g  American Magpie (H a rtk o m * 19U9) i s  s ix  o r  s e vw  eggs. The 
most f re q u e n t c lu tc h  s iz e  observed d u r in g  t h is  in v e s t ig a t io n  was seven 
eggs (Tab le  9 ) *
G lu ten  s iz e  re la te s  d i r e c t l y  to  th e  re p ro d u c tiv e  ra te  o f  a pop­
u la t io n .  I t  i s  th e  u n i t  upon w iic n  t o t a l  egg numbers o f  a n e s tin g  popu la ­
t io n  a re  based.
Number o f  C lu tcnes p e r Y ear;
The l i t e r a t u r e  shows th a t  one c lu tc h  o f  eggs p e r n e s tin g  season 
i s  normal f o r  u n d is tu rb e d  n e s tin g  ma gpi.es, Data s u p p o rtin g  til© norm al oc­
cu rrence  o f  s in g le  c lu tc h e s  o r  b ioods i n  t h is  in v e s t ig a t io n  is  in d ic a te d
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i n  îk b le  21 h y  th e  d is t r ib u t io n  o f  f le d g in g  d a te s .
The t o t a l  number o f  eggs w h ich  c o n s t i tu te  a p a r t  o f  t i ie  e xp re ss io n  
o f  the  re p ro d u c tiv e  ra te  i s  la r g e ly  composed o f  tt ie  sum o f  s in g le  c lu tc h e s  
o f  n e s t in g  p a ir s  i n  the  p o p u la t io n .
In c id e n ce  o f  Renes t in g *
B end ire  ( 189$ ) found, th a t  as many as two s e ts  o f eggs may be re ­
p la ce d  by  th e  m agpie. H a rtko rn  (19U9J fo u n d , th ro u g h  removing c lu tc h e s ,  
ten cases o f  c lu tc h  rep lacem ent i n  I n i t i a l  n e s ts  and numerous cases o f 
second c lu tc h e s  i n  re p a ire d  o r  new ly b u i l t  nes ts  i n  th e  iio iaediate v i c i n i t y  
o f  th e  d is tu rb e d , i n i t i a l  n e s ts .
No case o f  c lu tc h  replacem ent was observed i n  i n i t i a l  nes ts  d u r ­
in g  t h is  s tu d y . R enesting  was determ ined in d i r e c t l y  d u rin g  t l i l s  in v e s t i ­
g a t io n .  When a new n e s t was c o n s tru c te d  in  th e  t e r r i t o r y  o f one p re v io u s ly  
d e s tro y e d , i t  was d e s ig n a te d  a re n e s t. Data from  ‘Ih b ls  10 in d ic a te s  15 
p e rc e n t o f  the  u n su cce ss fu l n e s t in g  p a ir s  i n  1956, and IB  p e rce n t in  1957 
renested  fo l lo w in g  i n i t i a l  n e s t in g  f a i l u r e .  In  re n e s ts , the  n e s tin g  suc­
ce ss , c lu tc h  s iz e ,  and s u r v iv a l  o f  b o th  eggs and young were le s s  than in  
t o t a l  n e s ts  (Tab les 8 and 1 0 ) .
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Table 10
R eproductive  Success o f  R enesting  P a irs  
Observed and C a lcu la te d  F ig u re s  -  19$6 and 1957
1956 1957
T o ta l number o f  i n i t i a l  n e s ts  u n su cce ss fu l 89 106
T o ta l number o f re n e s tin g  p a ir s 13 19
P ercen t o f  n e s tin g  p .a irs  re n e s tin g 15 18
Kumber o f  re n e s tin g  p a ir s  su cce ss fu l 5 5
P e rce n t o f re n e s t in g  p a ir s  su cce ss fu l 38 26
Number o f  eggs produced 50 73
Mean number o f  eggs p e r  n e s t 5 .6 6 .1
Nunber o f  eggs h a tch in g 17 23
Mean number o f  eggs h a tc h in g  p e r  n e s t 3 .1 4 ,6
Number o f  young f le d g in g 17 21
Mean number o f  young f le d g in g  p e r  n e s t 3 .4 4 .2
Mean number o f  young f l f ô ig in g  p e i' re n e s tin g  p a i r 1 .3 1 .1
Second c lu tc h e s  from  re n e s tin g  p a ir s  composed 2 .6  p e rce n t o f  
th e  t o t a l  eggs produced d u r in g  b o th  n e s tin g  seasons. Success o f I n i t i a l  
rfâs ts  d u r in g  b o th  n e s t in g  seasons was o ve r 70 p e rc e n t. T h e re fo re , th e  
number o f  second c lu tc h e s  r e s u l t in g  fro m  re n e s tin g  in c re ase d  tn a  reproduc­
t iv e  ra te  d u r in g  b o th  seasons by  le s s  than 3 p e rc e n t (Tab les  8 and 10 
B reed ing Age:
A search o f th e  l i t e r a t u r e  produced no s ig n i f ic a n t  in fo rm a t io n  
re g a rd in g  th e  b ree d in g  age A f the  Araerican M agpie, From 202 n e s t l in g s  
marked as a s p e c if ic  age c la s s  w ith  orange and w h ite  neck markers i n  1956 
(Tab le  k )  th re e  were observed c a r iy in g  on n e s tin g  a c t i v i t y  a t  a c t iv e  n e s t­
in g  s i t e s  i n  1957 (Tab le  25» see A pp en d ix ). D uring  tne  w in te r  o f  1957, 
l i i l  magpies were tra p p e d , aged as young o f the  y e a r ,  and marked as a s p e c i­
f i c  age c la s s  w ith  re d  le g  m arkers (Table  b ) . F if te e n  o f taese marked 
b ir d s  were observed c a r ry in g  on n e s tin g  a c t i v i t y  a t  a c t iv e  nests  d u rin g  the 
fo l lo w in g  n e s tin g  season (Tab le  25, see A p p e n d ix ),
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From these  data i t  appears reasonab le  to  conc lude  th a t  tne  m in i-  
nmm b re e d in g  age o f  th e  American Magpie i s  one y e a r. Hovever, th e  presence 
o f  a p o s s ib le  n o n -n e s tin g , y e a r l in g  segment in  th e  p o p u la t io n  vas in d ic a te d  
th rough  th e  fo l lo w in g  o b se rva tio n s  made d u r in g  the  19^7 n e s tin g  season.
Two f lo c k s  o f  magpies, in c lu d in g  two b ir d s  marked as n e s t l in g s  in  1956 were 
observed e x h ib i t in g  g re g a rio u s  f lo c k in g ,  and a ty p ic a l  m ating  b e h a v io r  d u r ­
in g  tne  peak o f the in c u b a tio n  p e r io d .  Many lo ose  f lo c k s  were observed 
d u rin g  b o th  nestS jig seasons. The in v e s t ig a to r  was unable to  d i f f e i^ n t ia t©  
between p o s s ib le  non -b reed ing  f lo c k s  and n e s t in g  in d iv id u a ls  congrega ted  
on common fo ra g in g  a re a s .
I t  appears reasonab le  to  assume t h a t  an unknown p ro p o r t io n  o f 
the  y e a r l in g  age c la s s  i s  rep re se n te d  b y  non -b reed ing  in d iv id u a ls .  Th is  
co m p lica te s  the  re p ro d u c tiv e  p ic tu re  o f  the  p o p u la t io n .  I t  is  n o t p o s s ib le  
a t  p re s e n t to  q u a n t i t a t iv e ly  express the  r e la t io n s h ip  between b re e d in g  age 
and re p ro d u c tiv e  r a te .
Sex R a t io i
Mo preponderance o f one sex i s  e v id e n t in  t h is  p o p u la t io n  fro m  
105 specimens examined ( F ig .  2 ) o r  fro m  522 tra p pe d  b ir d s  sexed u s in g  the 
p re v io u s ly  d e sc rib e d  se x in g  c r i t e r i a  (Tab le  26 , see A ppend ix) .  The sex  
r a t io s  o f  these samples were 51 males to  5^ fem ales and 2k9 males to  273 
fe m a le s , r e s p e c t iv e ly .
C ons ide ring  tine accu ra cy  o f tne  sex ing  c r i t e r i a  u t i l i z e d  (F ig .  2 ) ,  
these  da ta  in d ic a te  a p o p u la t io n  sex r a t io  o f  1 :1 .  hie re p ro d u c tiv e  ra te  
may th e re fo re  be expressed in  term s o f  t o t a l  eggs p e r  p a i r ,  t o t a l  eggs p e r  
fem a le  o r  p e r n e s t in g  in d iv id u a l*
IX ir in g  the 1956 and 1957 seasons t i ie  n e s tin g  d e n s ity  remained 
r e la t i v e ly  the same* The re p ro d u c tiv e  ra te  in  1956 was 2,31b eggs from
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31̂ 8 n e s t in g  p a ir s ,  whicn re p re se n ts  a p o te n t ia l  ra te  o f inc re ase  o f  o ve r 
330 p e rc e n t.  Tn is  ra te  o f in c re a s e  is  o b v io u s ly  n o t r e f le c te d  i n  tn e  un- 
ciranged n e s tin g  p o p u la tio n  d e n s ity  the  fo l lo w in g  y e a r. The n e x t s e c t io n  
w i l l  G reat th e  q u a n t i ta t iv e  re la t io n s h ip s  between re p ro d u c t iv e  ra te  and 
s u r v iv a l .
S u rv iv a l
S u rv iv a l may d e a l w i tn  tn e  nuidoer o f  eggs M tc h in g  and nundoer o f 
young f le d g in g  in  a p o p u la t io n ,  o r ,  more s ig n i f i c a n t l y ,  i t  may be expressed 
i n  r e la t io n  to  re p ro d u c tiv e  r a te ,  as tn e  p e rc e n t o f young h a tcn in g  o r  f le d g ­
in g  fro m  t o t a l  eggs la id  (N ic e ,  1937)* The l a t t e r  e xp re ss io n  o f  s u r v iv a l 
may be re ta in e d  in  the  fo rm  o f  a dec im a l f r a c t io n ,  and expressed in  tersris 
o f  p r o b a b i l i t y  o f  s u r v iv a l ,  which f a c i l i t a t e s  f u r t i i e r  m athem atica l manipu­
la t io n  (D a v is , 1952) .  A no the r e xp re ss io n  o f s u r v iv a l  i s  i n  terms o f 
average numbers o f eggs iia tc a in g , o r  young f le d g in g ,  p e r  n e s t.
Eggs h a tc h in g ;
S u rv iv a l in  term s o f t o t a l  numbers o f eggs te tc h in g ,  o r  t i e  p e r­
c e n t o f eggs h a tc h in g  fro m  t o t a l  numbers l a id ,  i s  p resen ted  in  Table 11 .
The p r o b a b i l i t ie s  o f s u rv iv a l may be a ls o  o b ta in e d  fro m  da ta  i n  Table 11 
b y  d iv id in g  a g iven  percen tage  by 100 ( i ja v is ,  1 9 3 2 ). f i n a l  e xp re ss io n  
o f  egg s u r v iv a l i s  i n  te rn s  o f  the average h a tc ii p e r  n e s t w hich was i i .9
in  1936 and 3*2 in  1937 (Tab le  6 ) .  These averages are  s l i g h t l y  h ig h e r
than  an average o f h .?3  fro m  8 ne s ts  in  W ashington by Tice (1 9 1 7 ), and
a re  s l i g h t l y  lo w e r  than an average o f 5*3 fro m  22 nests  in  fiontana by
H a rtk o rn  (1 9 ^9 )*
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Tabla 11
M&gple R eproductive  Success and S u rv iv a l 
Observed and C a lc u la te d  Data -  19^6 and 1957 
 ____________1956 1957 T o ta l Avera^^
T o ta l number o f  eggs produced 2,31k 2 ,k39 k,753 2,376
T o ta l number o f  eggs h a tc h in g 1,339 l,k 2 7 2,766 1,383
'Ib ta l number o f  young f le d g in g 1,225 1,212 2,137 1,218
P e rce n t o f  eggs l a id  h a tc h in g 57.9 58 .5 58.2
P e rcen t o f  young f le d g in g  fro m
eggs l a i d 52,9 19 .7 51.3
P ercen t o f  young f le d g in g  from
eggs h a tc h in g 91.5 8 k .9 88.1
Young F le d g in g »
The number and p e rc e n t o f  young s u rv iv in g  to  f le d g e ,  and the  
p e rc e n t o f  young f le d g in g  fro m  eggs la id  and from  eggs ha tched, a re  
l i s t e d  in  Table 1 1 . A ga in , th e  p r o b a b i l i t y  o f  s u r v iv a l may be o b ta in e d  
by d iv id in g  th e  percen tage o f  y o u n g fle d g in g  in  each case by 100 (D a v is , 
1 9 5 2 ). The p e rc e n t o f  young f le d g in g  from  eggs la id  e q u a lle d  53 and 50 
f o r  th e  two yea rs  o f  t h is  in v e s t ig a t io n .  Th is  s u r v iv a l  ra te  is  Eoir<ewhat 
h ig h e r  than  the average o f  h5 p e rç a n t f o r  o p e n -re s tin g  passe rine  b ird s  
p rese n ted  by Lack (195U ), and I s  c o n s id e ra b ly  lo w e r Uian th e  average o f 
67 p e rc e n t he l i s t s  f o r  h o le -n e s t in g  species# Lack c o n s id e rs  p re d a tio n  
to  be a p r im a ry  f a c to r  a f fe c t in g  the  s u r v iv a l  o f o p e n -n e s tin g  sp e c ie s , b u t 
a r e la t i v e l y  u n im p o rta n t fa c to r  in  r e la t io n  to  the  s u rv iv a l o f  iîo le -  
n e s t in g  sp e c ie s . The f.lomsd nests  o f t i ie  m agpie, fro m  a c o n s id e ra t io n  o f  
v u ln e r a b i l i t y  to  n e s t p re d a to rs , nay be c la sse d  as an in te rm e d ia te  between 
open and h o le -n e s t ty p e s . The average e g g - to » f le d g lin g  s u rv iv a l ra te  o f  
the  dom e-nesting  magpie l i e s  between the  ra te s  g ive n  by la ck  w h ich  tend  
to  s u p p o rt th e  r e la t io n s h ip  he in d ic a te s  between n e s tin g  s u rv iv a l ra te s  
and v u ln e r a b i l i t y  to  n e s t p re d a to rs .
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P r o d u c t iv i ty
A d e f in i t io n  o f  p r o d u c t iv i t y ,  m o i i f ie d  f r o a  Leopold (1 ^ 3 /)  by 
C ra l^noad and dra ig licad  (1955) -^8 be ing  t ie  number o f  f le d g l in g s  produced 
by a acso irjg  p o p u la t io n  p e r ne sk ing  season, i s  used as a f i n a l  exp re ss ion  
o f Im p ro d u c tive  success. Ja ta  p rese n te d  in  Table 8 in d ic a te  & r e la t i v e ly  
s t a i l 3 p . e d u c t iv i t y  ra te  d u rin g  botd  n e s tin g  seasons, a /e ra g in g  3»U9 
f le d g l in g s  produced p e r  n e s t in g  p a i r  p e r n e s t in g  season. 
i t u r v iv a l  in  & e lu txon  to C la tch  and Brood l i ^ e
Tne da ta  p re sen ted  i n  'lib  le s  12 ai-d 13 do n o t ir id ic  e tc  any r e la -  
t io n s n ip  between e lu te d  o r  b rood s iz e  and s u r v iv a l .  T h is  s tro n g ly  in d ic a to s  
th a t t i is  a v a i la b i l i t y  o f  fo o d  f o r  n e s t l in g s  ic  a o t a fa c to r  l im i t in g  re p ro ­
d u c t iv e  success. IT-iu m ig h t be expected in  th e  magpie K iiic ii lias genera l 
fe e d in g  h a b its  ( ia lm b u ch , 1 9 27 ). Th is  la c k  o f  a r e la t io n s  L ip  between s u r­
v iv a l  and c lu tc h  s iz e  i s  s im ila .,; to  one found in  the  Swiss S ta r l in g  
(S tu rnus  v u lg a r is ) by  Lack ( I fS u ) . Through band ing re c o v e r ie s  he measured 
the s u r v iv a l  ra te  p a c t the  n e s tin g  per.lo  .I and found  t i io  ra te  o f  s u r v iv a l  
to  bs in v e rs e ly  r e la te d  to  c lu tc h  s iz e . The young from  sm a lle r c lu tc h  
s iz e s  ucre  h e a v ie r ,  tnus he p o s tu la te d  the  s u r v iv a l f a c t o r  was re la te d  
to  body w e ig i t  and hence in d i r e c t l y  to  fo o d .
An in s u f f i c ie n t  q u a n t i ty  o f d a ta  weré c o lle c te d  to  de term ine i f  
t h is  in ve rse  r e la t io n  o f  body w e ig h t a t  f 1 edging to  p o s t n e s tin g  s u rv iv a l 
e x is ts  i n  th e  magpie.
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T ab le  12
S u rv iv a l in  R e la tio n  to  C lu tch  S ize  
Nests w i th  Ccv£ç>lete Cata on C lu tc h  and Hatcn Only -  l$g 6  and 1S?57
E f^s Hatched ___ Youn^ F ledged % Yourt“  Fledged
No, No. No, Ho. Per Per
C lu tc h o f o f Pe r - o f Of Eggs Eggs
Year S ize Nests Eggs Mean cen t Nests Young Mean La id Hatched
56 L 6 15 2 .5 62 6 12: 2 .3 56 93
57 U k 15 3 .8 92: h 15 3 .8 92: 100
56 5 l i t 52t 3 .9 77 12: h9 3 .5 70 91
57 5 19 70 3 .7 72: 19 65 3.2: 68 93
56 ' 6 i t l 201 2:.9 82 2:1 187 2:.6 77 93
57 6 w 200 2: ,6 78 2:3 191 It.L 7U 95
56 7 53 290 5 .5 78 53 279 5 .3 76 96
57 7 65 373 5 .7 82 65 350 5.2: 77 92:
56 8 16 lOU 6 .5 81 16 101 6 .3 79 97
57 8 28 160 5 .7 71 28 152: 5 .5 69 96
56 9 1 7 7 .0 78 1 6 6 .0 67 86
57 9 U 29 7.2 81 2: 28 7 .0 78 97
56 T o ta ls 131 671 131 636
Keans 5 .1 79 2:.8 95 75
57 T o ta ls 163 82:7 163 803
Means 5 .2 78 2:.9 95 71:
T o ta ls 292: 1,518 29h 1,2:39
Means 5.1Ü  ̂ 78..6 k .89 92: .  8 72:.5
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Table 13
S u rv iv a l i n  R e la t io n  to  Brood S ise 
Nests W ith  Complete Data O nly
T e a r Brood S ize Wests in  C lass No,
Young
Mean
Fledged
% p e r  Brood
56 1 3 3 1 .0 100
57 1 2 2 1 .0 100
56 2 9 17 1 .9 9U
57 2 9 18 2 .0 100
56 3 17 50 2 .9 98
57 3 16 h6 2 .9 96
56 h 23 89 3 .9 97
57 h 30 116 3 .9 97
56 5 53 251 a . 7 95
57 5 5 ii 259 96
56 6 h i 26h 5 .6 9lf
57 6 h5 260 5 .3 96
56 7 22 i m 6 .5 93
57 7 33 213 6.2: 92
56 8 0
57 8 3 2k 8 .0 100
56 T o ta ls  h*97 17ii 865 h . l 95
57 T o ta ls  5*11 192 983 h»9 95
F a c to rs  A f fe c t in g  S u rv iv a l 
M o r t a l i t y Î
As the  c o u n te rp a r t  o f  s u r v iv a l ,  m o r ta l i t y  w i l l  be co n s id e re d  
o n ly  w ith  re g a rd  to  observed q u a n t i ta t iv e  lo s s e s , ca u sa tiv e  a g e n ts , and 
tim es o f  occurrence  d u rin g  the  n e s tin g  c y c le .
The causes o f o n ly  the q u a n t i ta t iv e  lo sse s  o f observed eggs 
p e r  n e s t a re  p resen ted  in  r e la t io n  to  n e s tin g  success in  Table l i t  under 
th e  number o f  i n f e r t i l e  eggs presum abl reiooved by the  re s t in g  b ird s  p r io r  
to  o b s e rv a tio n ja n d  a number o f  eggs removed b y  p re d a to rs  w h ica  d id  n o t  v is ­
i b l y  d is tu rb  th e  n e s t s t ru c tu re  in c lu d e d  under the  column heading
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"unknown*. An in d ic a t io n  o f  re d  s q u i r r e l  ( Tam lasc lu rus hudson icus) p reda­
t io n  was based on o b s e rv a tio n  o f  th e  s q u i r r e l  a t  the  n e s t,  o r by  th e  p re s ­
ence o f e q u ir i 'e l  nes ts  in  p re v io u s ly  observed a c t iv e  magpie n e s ts . The 
r e la t iv e  im portance  o f  man, p r im a r i ly  in  th e  fo rm  o f sm a ll bo ys , i s  un­
d o u b te d ly  n o t re p re sen te d  i n  t iie  re s p e c tiv e  co lum n. Human d is tu rb a n c e  was 
d e te c te d  by broken tre e  branches, d is p la c e d  ne s t s t ru c tu re s ,  and fro m  d i ­
r e c t  in fo rm a t io n .  The t o t a l  observed egg lo s s  is  a lm o s t e q u a lly  d iv id e d  
between s u c c e s s fu l and u n s u cce ss fu l n e s ts .
Table i L
Fate  o f  Observed Eggs in  S u cce ss fu l and u nsuccessfu l Nests -  1956 and 1957
Fate o f  E 'gs
C ategory Tear
Un­
known
I n f .
o r  
D, E . l
Des­
e r te d
Unk.
Pre­
d a to r
Red
S q u ir r e l Man Tota]
S u cce ss fu l Wests
Wo. o f Eggs 56 185 25 6 216
57 225 49 24 293
Wo, o f  & s t s 56 105 15 2 123
57 125 35 10 — - 170
Ave.Mo. Eggs/West 56 1 .7 1 .7 3 .0 * 1 .8
57 1 .8 1 .4 2 .4 - 1 .8
U nsuccessfu l Wests
No. Sggs 56 14 25 39 156 32 22 268
57 30 33 54 111 37 35 300
No. o f  Nests 56 h 4 9 34 2 3 56
57 13 12 11 21 6 6 69
Ave . JîolSggs/Nest 56 3 .5 6 .2 4 .3 4 .6 6 .0 7.3 4 .8
57 2 .3 2 .8 4 .9 5 .3 6 .2 5 .8 4 .4
^  D .E , -  dead embryo
The causes o f  o n ly  the  q u a n t i ta t iv e  lo sse s  o f  observed n e s t l in g s  
p e r  n e s t a re  p resen ted  in  r e la t io n  to  n e s tin g  success I n  Table 1$ . Nest­
l in g s  observed m iss in g  between o b s e rv a tio n s , when no v is ib le  evictence o f
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human a c t i v i t y  was e v id e n t,  a re  l i s t e d  under "unknown p re d a to r " .  An un­
known number o f young f a l l i n g  o u t  o f  n e s ts  and d y in g  fro m  o th e r  causes 
be in c lu d e d  under t h i s  head ing . In  th e  "dead young in  n e s t"  c a te g o ry , no 
s ig n s  o f  p re d a tio n  were observed i n  the  s u c c e s s fu l n e s ts ,  b u t in  th e  un ­
s u c c e s s fu l n es ts  some in d ic a t io n s  o f  d is tu rb a n c e s  by n e s t p re d a to rs  were ob­
se rve d . The d if fe re n c e  i n  th e  t o t a l  number o f  young observed m iss in g  from  
n es ts  d u r in g  the  two ye a rs  r e f le c ts  more e f f e c t iv e  synchrony o f  n e s t obser­
v a t io n s  w ith  s p e c if ic  p e rio d s  o f  th e  re p ro d u c tiv e  c y c le .  A r e la t i v e  i n d i ­
c a t io n  o f  egg and n e s t l in g  lo sse s  w h ich  o ccu r th rough  th e  a c t i v i t y  o f  n e s t 
p re d a to rs  I s  in d ic a te d  in  Tables l i t  and 15*
Table i g .
Fate  o f Observed Young i n  S u cce ss fu l and U nsuccessfu l Bests
in  1956 and 1957
Fate o f  Young
Un- Dead in  Unknown
T ear known Nest P re d a to r Kan T o ta l
S u cce ss fu l Nests
Ho. o f Young 56 11 5 31 k l
57 23 1 30 9 63
No. o f  Masts 56 8 5 22 mm 35
57 15 1 20 3 39
Ave. No.Toung/Hest 56 l . I i 1 .0 l . h 1.3
57 1 .5 1 .0 1 .5 3 .0 1 .6
U nsuccess fu l Nests
No. o f Young 56 - 6 12 12 30
57 11 19 37 hh 111
î'fo, o f Nests 56 •• 3 h 3 10
57 2 h 10 8 2h
/Sve.No.Toung/hest 56 2 .0 3 .0 U.o 3 .0
57 5 .5 U.8 3 .7 5 .7 lt .6
Tiis causes o f  comiJlete n e s tin g f a i lu r e  du r in g  bo th  n e s tiU i
seasons a re  l i s t e d  in 1 Tîà)l8 16 . Nest lo sees due to man a re undoubts
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in c lu d e d  i n  b o th  th e  «unknown” and th e  "unknown p re d a to r "  c a te g o r ie s . 
Nests were l i s t e d  under the  heading "unknown p re d a to r "  i f  the n e s t s t r u c ­
tu re  was v i s ib l y  d is tu ib e d ,  and under "itian" i f  the nest tre e  and n e s t 
s t ru c tu re  were v i s i b l y  d is tu rb e d . }3any n e s t p re d a to rs  were Im p lic a te d  by 
o b s e rv a tio n  near the  n e s t p r i o r  to  o r  fo l lo w in g  d e s tru c t io n .  O thers were 
im p lic a te d  b y  o b s e rv a tio n  o f t in e ir  a c t i v i t y  in  a p re v io u s ly  a c t iv e  n e s t. 
The a c t i v i t y  observed c o n s is te d  o f  to o th  marks on eggs o r  young, i^ d  
S q u ir re l n e s ts , crow n e s ts , and dead n e s tin g  m agpies. I n  th e  n e s ts  wiiere 
i n f e r t i l i t y  was des igna ted  th e  cause o f f a i l u r e  th e  n e s tin g  b i r d  was ob­
served  to  rem ain  on the  eggs from  one to  two weeks p a s t the  average l8  d%r 
in c u b a tio n  p e r io d  (L in d s d a le , 1937)* A l l  eggs i n  these n e s ts  were fo u nd  
to  be add led  when examined a f t e r  in c u b a t io n  was observed to have been ex­
tended by one o r  two weeks. I t  appears t i i a t  man was the  most im p o rta n t 
s in g le  n e s t p re d a to r  d u r in g  bo th  n e s tin g  seasons.
Table l 6
Causes o f  Complete N e s tin g  F a ilu re  -  1956 and 195 7 N esting  Seasons
1957 Tq t a l
i  o f % o f % o f
Causes o f  F a ilu re Number T o ta l Hamber T o ta l l&unber T o ta l
Unknown ( i n c l .  D es.) 13 13.U 21 17 .6 3h 15 .7
Unknown p re d a to r i|2 U3.3 h i 31.2 83 33.2
I n f e r t i l i t y 3 3 .1 k 3 .3 7 3 .2
Man 8 8,3 23 1 9 ,2 31 16 .3
Pine s q u i r r e l 12 12 .h l i t 11 ,7 26 1 2 .Ü
Crow 6 6.2 o 5 .0 12 5 .5
Wind h h . l - - h 1 ,8
Dead n e s tin g  b i r d  (2 maxam.
p re d a to rs ,  5 unknown) 5 5.2 2 1 .7 7 3 .2
Dead young in  n es t 1 1 ,0 h 3 .3 5 2.3
Ants - - 1 U.8 1 0 .5
S ta r l in g 1 1 .0 1 0.8 2 0 ,9
Coopers iiawk - 1 0 .8 1 0 ,5
Weasel 1 1 ,0 1 0,8 2 0 .9
Nest m ite s 1 1 ,0 1 0 .8 2 0 .9
T o ta l U nsuccessfu l Nests 97 100,0 120 100 .0 217 99.9
T o ta l A c tiv e  Nests 361 370 731
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Because o f  the  tija e  in t e r v a l  between o b se rva tio n s  and tne la c k  
o f  evidence a t  some n e s ts , many app rox im a tions  were made when n e s tin g  
f a i lu r e  o ccu rre d  d u r in g  aîvanced stages o f  th e  n e s t in g  c y c le  (Tab le  17)*
For exarrçile n e s ts  w ith  d is tu rb e d  s t ru c tu re s  in  w h ich  no eggs were observed 
were in c lu d e d  in  th e  la y in g  stage o f  n e s tin g  f a i l u r e  because th e  m a jo r i ty  
o f  these  n e s tin g  f a i lu r e s  were observed d u r in g  th e  la y in g  p e r io d  o f  the  
n e s tin g  c5''c ls ,  Tlie c o n d it io n  o f  th e  n e s t bow l was used as an in d ic a to r  
o f  the  occurrence  o f  n e s t f a l l u r e  d u r in g  th e  n e s t l in g  p e r io d .  In  th e  ab­
sence o f  n e s t l in g s  o r  o f remnants o f dead n e s t l in g s ,  re s t in g  f a i lu r e  d u rin g  
the n e s t l in g  p e r io d  was in d ic a te d  i f  th e  n e s t was observed w ith in  21 days 
a f t e r  h a tc h in g , and i f  the  in n e r  l in in g  was f la t te n e d ,  in d ic a t in g  n e s t lin g s  
had been p re s e n t b u t had n o t f le d g e d . The nests  l i s t e d  under mud bowl and 
in n e r  l i n in g  stages o f  n e s t b u i ld in g  were those in v o lv e d  in  re n e s tin g  
a c t i v i t y .  I t  appears th a t  more than 30 p e rce n t o f  th e  n e s tin g  fa i lu r e s  
o ccu rre d  b e fo re  the  h a tch in g  p e r io d . Less than 30 p e rc e n t of tn e  unsuc­
c e s s fu l n e s tin g  p a ir s  were observed to  re n e s t in  th e  v i c i n i t y  o f  t h e i r  
i n i t i a l  n es ts  (Tab le  1 0 ) ,  The la c k  o f  s p e c i f ic  in fo rm a tio n  concern ing  
the  re n e s tin g  b e h a v io r o f the  magpie may r e s u l t  in  th e  in t r o d u c t io n  o f  
c o n s id e ra b le  e r r o r  in  the  c a lc u la t io n  o f n e s tin g  p a ir s  from  a c t iv e  n e s ts .
Table  17
Stavra o f  te s t in g  Cycle when Complete N es tin g  F a i lu re  Occurred
19Sb and 1957
In n e r  N e s t-
Year C a tegory Mud Bowl L in in g Lay ing Inc uba t io n l in g T o ta ls
1956 No. o f  Nests 5 14 49 30 10 97
% o f  C lass 5 .2 14.4 50.5 30 ,9 10.3
1957 No. o f  Nests 1 18 45 34 27 120
% o f  Class 0 .8 15 .0 37 .5 23,3 22.5
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The stage o f n e s tin g  f a i l u r e  and f a t e  o f i n i t i a l  n e s ts  and re ­
n e s ts  are in d ic a te d  in  Table 18, Tne n e s tin g  f a i lu r e s  o f t i ie  i n i t i a l  
n e s ts  o ccu rre d  m a in ly  d u r in g  the p e r io d  o f  n e s t b u i ld in g  b u t never p a s t 
the  f je r io d  o f  in c u b a t io n . The d is tu r b in g  f a c t o r ^  were dete rm ined in  th e  
same manner as p re v io u s ly  u e s c r ib e d . Pine s q u ir r e ls  and man are in d ic a te d  
as be ing  the  m a jo r known p re d a to rs  in v o lv e d .
Table 18
Stage o f  Westing F a i lu re  and Fate o f I n i t i a l  Nests and Renests
1956 and 1957
 1956 1957
I n i t i a l  Nests
Number 13 19
N es tin g  stage when a c t i v i t y  te rm in a te d
Nest B u ild in g  8 10
L a y in g  i; 6
E a r ly  in c u b a t io n  1 3
Nunber o f  eggs observed 19 29
D is tu rb in g  f a c to r
Unknown k 9
Unknown p re d a to r  3 6
P ine s q u ir r e l  3 1
Man 2 3
Viind 1 -
Henests
Number 13 19
N e s tin g  stages com pleted
Nest b u i ld in g  13 19
Lay ing  o r  in c u b a t in g  8 12
N e s tlin g  5 5
F le d g lin g  5 5
D is tu rb in g  fa c to r
Unknown k 8
Unknown p re d a to r  2 3
P ine s q u ir r e l  1 2
Man 1 1
T o ta l 'E l i r
P e rce n t n e s ts  s u c c e ss fu l 38 26
P ercen t non re n e s ts  su c c e s s fu l^  71 80
1 C a lc u la te d  fro m  Table 8
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Nastlng^ Success;
N e s tin g  success may express tne  nurtfoer o f  nes ts  tn a t success­
f u l l y  produce young, o r i t  may be used as a measure o f  the  s u rv iv a l o f  
n e s t u n i t s ,  w iiica  in  tern is o f the  re p ro d u c tiv e  success o f th e  p o p u la tio n  
mean v e ry  l i t t l e  excep t as i t  may a c t  as a l im i t i n g  f a c t o r .  Th is  is  e v i ­
den t because th e  s u r v iv a l  o f  n e s t u n i t s  does n o t express lo s s e s  o f eggs 
and young fro m  su c c e s s fu l n e s ts  n o r does i t  f e f l e c t  tlie  com pensating e f ­
fe c t s  o f  re n e s t in g , b u t i t  may a c t  as a l im i t i n g  f a c to r  because by d e f in ­
i t i o n  i f  Ü10 n e s t u n i t  does n o t s u r v iv e ,  n e ith e r  do the  eggs o r young.
The n e s tin g  success o f th e  re n s s t in g -p a irs  was i4.It p e rce n t lo w e r 
than  the  n e s tin g  success o f t i io  n o n -rc n e s t in g -p a irs  d u rin g  bo th  ye a rs  o f 
th e  s tu d y  (T ab le  1 8 ). T h e re fo re , re n e s tin g  w i t h in  th e  p ro x im ity  o f the  
i n i t i a l  n e s t may be a d isadvantageous b e h a v io r p a t te rn ,  o r th e  in te n s i t y  
o f  th e  n e s tin g  i n s t i n c t  may decrease c o n s id e ra b ly  d u ring  ttie  n e s tin g  c y c le . 
N esting  success may a ls o  be cons ide red  as i t  may re la te  to  fa c to rs  o f  th e  
n e s t env ironm en t.
D uring  th e  two n e s tin g  seasons 03 and $9 p e rce n t of tae  n e s ts  oc­
cu rre d  i n  r ip a r ia n  co ve r (Tab le  1 9 ) .  T iiis  d is t r ib u t io n  appears t  o be a 
fu n c t io n  o f a v a i l a b i l i t y .  The preponderance o f r ip a r ia n  co ve r on the  s tu d y  
area is  e v id e n t fro m  tine covermap (F ig u re  1 ) ,  The n e s tin g  success was I 6 
and 10 p e rce n t h ig h e r d u rin g  the  two seasons in  r ip a r ia n  typ e  c o v e r. T h is  
may be p a r t i a l l y  due to  th e  f a c t  t im t  red s q u i r r e l  n e s t d isp lacem en t was 
observed to  occur o n ly  in  n o n - r ip a r ia n  co ve r. O the r n e s t p re d a to rs  i n ­
h a b ite d  b o th  types o f c o v e r, b u t to  what e x te n t  one co ve r type was fa v o re d  
ove r the  o th e r  is  n o t known.
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Table 19
The D is t r ib u t io n  o f Nests and. N e s tin g  Success i n  R e la tio n  to  Cover Type
Cover 1^'pe
R ip a r ia n  P ercen t N on-R iparian  P e rce n t To ta l
No. % S u cce ss fu l Mo*______ % S uccess fu l No.
T o ta l Number
1956 227 6 2 .9  131i 3 7 .1  361
1957 217 58 .6  153 h l . h  370
S u cce ss fu l o n ly
1956 179 78 .9  85 63 .4  264
1957 156 71.9 94 6 1 .4  250
Data p e r ta in in g  to  tne n e s t s u p p o rt s t ru c tu re  and h e ig h t o f  
the  n e s t above ground a re  p resen ted  i n  r e la t io n  to  n e s t in g  success in  
Table 20. Tne h e ig h t o f nes ts  above ground fro m  tne to p  o f  the n e s t bowl 
was measured to  t t ie  n e a re s t f o o t  w ith  a 12 f o o t  c lissb in g  la d d e r .  Tne oc­
cu rrence  o f n e s ts  in  th e  v a r io u s  t re e  spec ies does n o t appear d i i ^ c t l y  re ­
la te d  to  a v a i la b i l i t y *  A d e f in i t e  p re fe re n ce  f o r  w il lo w  was in d ic a te d  by 
the nuRiber o f nes ts  in  w illo w s  a d ja c e n t to  cottonwood# haw tho rn , a id e r ,  
and r i v e r  b i r c h .  The occurrence  o f n es ts  in  o th e r  t i^ e s  appeared to  be 
dependent on t h e i r  r e la t io n  to  unoccupied t e r r i t o r i e s  and a v a ila b le  fo ra g ­
in g  a rea s . Hie g e n e ra l inc re ase  in  n e s t h e ig h ts  between the  two years  may 
be a fu n c t io n  o f d is tu rb a n c e  by th e  in v e s t ig a to r .  D uring  b o th  yea rs  o f  
the s tu d y  tir^ re  was about 50 p e rc e n t reuse o f  o ld  n e s t s t ru c tu re s .  There 
was le s s  th a n  5 p e rc e n t d if fe re n c e  in  n e s tin g  success between new ne s ts  
and reused n e s ts .
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Table 20
K e s tiiig  1 access in  R e ii L ion  to  K est b i te  
S u cce ss fu l bests U nsuccessfu l Nests
Nest S upport 
S tru c tu re Tea r  No. ;t
Miean
H t. No. %
Mean
a t .
T o ta l
No.
% o f
T o t^ l
Mean H t. 
To t a l
S a lix 56 182 72 11.2 71 28 1 1 .6 253 70 11 .3
£»£• 57 17ii 65 1 1 .L 9k 35 11 .9 268 72 11 .6
Populus
tr ic o c a rp a
56 17 61 13 .5 11 39 12.6 28 8 13 .1
57 15 65 16 .3 8 35 13.2 23 6 15 .2
Crataegus 56 13 93 8 .7 1 7 8 .0 I k it 8 .6
D o u g la s ii 57 I h 78 9 .6 k 22 12.5 18 5 10.3
Alnus 56 13 76 1 2 .9 h 2h 12.2 17 5 12.8
t e n u i f o l ia 57 7 79 15 .7 2 22 11.0 9 2 16.2
Be tu la 56 12 80 16 .6 3 20 17.3 15 2i 16.7
o c c id e n ta l is 57 9 82 17.7 2 18 1 5 .0 11 3 17 .2
Ju n ip e ru s 56 10 83 10.3 2 17 1 0 .0 12 3 1C.2
scopulorora 57 10 100 9.5 *• - 10 3 9 .5
Mains 56 9 82 12.2 2 18 1 5 .0 11 3 12 .7
SS£. 57 6 55 12.3 5 as 1 1 .a 11 3 11 .9
Prunus 56 2 100 1 9 .0 « 2 1 19 .0
v ir g in ia n a 57 6 100 15 .3 - - - 6 2 15.3
P in  us 56 1 50 1010 i. 50 10 .0 2 1 1 0 .0
pondero sa 57 3 HO 13 .7 2 60 11 .0 5 1 12 .6
Populus 56 3 75 19 ,7 1 25 8 .0 h 1 16.8
tre m o lo ld e s 57 1 50 1 6 .0 1 50 17.0 2 1 16.5
Prunus ssp . 56 1 100 9 .0 1 0 9 .0
(plum ) 57 2 100 10.5 - - 2 1 10.5
Rosa 56 _ - _
BSp. 57 1 50 9 .0 1 50 6 .0 2 1 7.5
Bambucus 56 - _ ■mm _ — —
m . 57 - 1 100 9 .0 1 0 9 .0
Acer 56 1 50 6 .0 1 50 5 .0 2 1 5.5
glabrum 57 - - - - -
Hay Bara 56 mm _ ■w
57 2 100 HO.O - 2 1 6 0 .0
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F a c to rs  r e la t in g  to  n e s t in g  success and m o r ta l i t y  have been con­
s id e re d . A number o f  fa c to r s  tend  to  l i m i t  th e  re p ro d u c tiv e  success o f  
a magpie p o p u la tio n  th rough  t t ie  n e s tin g  c y c le .  The re p ro d u c tiv e  ra te  in ­
d ic a te d  a p o te n t ia l  in c re ase  o f  330  p e rc e n t, b u t  th e  s u rv iv a l o f  f le d g e d  
young showed t l ia t  o n ly  an in c re a se  o f  150 p e rc e n t o c c u rre d .
Bie d e te rm in a tio n  o f  lo s se s  p a s t the  f le d g in g  p e r io d  i s  c o n s id e r­
a b ly  le s s  r e l ia b le  and more d i f f i c u l t  than d u rin g  th e  n e s tin g  p e r io d ,  'the 
a tte m p ts  to  de te rm ine  pest n e s tin g  lo sse s  th ro u g h  o b se rva tio n s  o f a d u l t -  
f le d g l in g  age c la s s e s  d u r in g  th e  summer o f  1956 were u n s u c c e s s fu l. The 
le n g th  o f  th e  re tr lccu s  was fou n d  u n re lia b le  as a f i e l d  c r i t e r io n  o f  age 
as e a r ly  in  th e  season as J u ly  1 s t ,  D iffe re n c e s  in  a la rm  re a c tio n s  o f  
the a d u lt  and f le d g l in g  age c la sse s  a ls o  rep resen ted  a b ia s in g  f a c t o r .  
F u r th e r  c o n s id e ra tio n s  o f  p o s t n e s tin g  lo s s e s  are p rese n te d  in  te rm s o f  
m o r ta l i t y  fa c to rs  and the in c id e n ce  o f m o r ta l i t y .
G re a t Horned Owl P re d a tio n  ug?on F le d g lin g  Magpies
Die young from  n e s ts  o f  g re a t horned owls ( Bubo v ir g in ia n u s ) 
on th e  s tudy area were te th e re d  d u rin g  b o th  yea rs  o f  the  in v e s t ig a t io n ,  
ihe techn iques  employed were d e sc ribe d  by E rr in g to n  (1932) and m o d ifie d  by 
C ra ighead and Craighead (1955)# Young ow ls  were te th e re d  under th e  n e s t 
tre e s  s n o r t ly  b e fo re  th e y  were ab le  to  f l y .  Prey data  were g a th e red  ove r 
a th ree -w eek p e r io d  fro m  two young a t  two nests  in  195& and d u r in g  a f o u r -  
week p e r io d  fro m  f i v e  young a t  th re e  n e s ts  in  1957. O bserva tions were 
made and p re y  ite m s c o lle c te d  between one and two day in te r v a ls .  The 
magpie f le d g l in g  m o r ta l i t y  d a ta  p resen ted  in  Tab le  21 were o b ta in e d  
th ro u g a  o b s e rva tio n s  o f  te th e re d  young and a n a ly s is  o f  c a s tin g s  from  the 
young.
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ïhe f le d g in g  da tes p re se n te d  in  Table 21 were observed o r  ca lc u ­
la te d  fro m  known and e s tim a te d  n a tc h in g  d a te s . In  1957, 21 nes ts  were ob­
se rved  w ith in  a d a j o f  h a tc n in g  and f le d g in g ,  Tne average n e s tin g  p e r io d  
o f  these  nests  was 2h days. In  d e te rm in in g  a c a lc u la te d  f is d g in g  d a te , 
t h is  average was added to  th e  observed o r  c a lc u la te d  da te  o f h a tc h in g .
Table 21
G re a t horned Owl P re d a tio n  upon F le d g lin g  Magpies i n  R e la tio n  to  the
In c id e n ce  o f Young Leav ing  the  Nest
May June T o ta l ïto,
___________________Year i T ^  20 2^ 30 ^  10 1^ ^6" "Èg 30 Observed
te s ts  f le d g in g  56 1 1 7 17 59 77 65 25 11 1 26^
GriO p re d a tio n  on
f le d g l in g s  56 2 8 1 3 U 2 23
T e th e r in g  p e r io d  56 __________________
Nests f le d g in g  57 1 3 23 62 70 47 30 9 4 1 250
GHO p re d a tio n  on
f le d g l in g s  57 5 6 9  10 2 2  34
T e th e r in g  p e r io d  57_______ _____________________________
A fa c to r  w h ich  undoubted ly  reduced m g p le  f le d g l in g  p re d a tio n  
by g re a t horned owls was th e  re le a s e  o f  gasje fa rm  pneasants on the s tu d y  
a re a . Ih is  occu rred  p re ce d in g  and d u rin g  the te th e r in g  p e r io d .  On June 
3 ,  1956, 163 marked a n d /o r banded pheasants were re le a se d . During the 
te th e r in g  p e r io d ,  7 marked an (%/or banded pneasants and 7 pheasants o f  un­
known s ta tu s  were observed a t  the  s i te s  o f th e  te th e re d  o w ls . In  1957» 
175 and 215 marked and banded pheasants were re le a se d  on A p r i l  l4  and 
June 3 r e s p e c t iv e ly .  During the  te th e r in g  p e r io d ,  21 marked a n d /o r 
banded pheasants and 10 pheasants o f  unknown s ta tu s  were observed a t  t te  
s i te s  o f  the  te th e re d  o w ls .
IX iring  th e  fa th e r in g  p e r io d s  magpie f le d g l in g s  and re le a se d  
pheasants were in c lu d e d  in  a v a r ie ty  o f p re y  spe c ie s  taken by the a d u lt
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g re a t horned cw ls  and fe d  to  t h e i r  te th e re d  young , decause o f t i ie  a l t e r ­
a t io n  in  th e  co ïïg jo s itio n  o f p re y  spec ies and the l im i t a t io n s  o f the  te c h ­
n iques em ployed, th e  fo l lo w in g  e xp re ss io n s  o f tiie  p re d a to r  p ray r e la t io n ­
sh ip s  between g re a t horned owls and f le d g l in g  niagpies a re  g iven  in  term s 
o f  minimum numbers. The d a ta  i n  Table 21 in d ic a te s  th e  minimiLa number o f  
f le d g l in g  magpies p rayed upon by g re a t hom ed ow ls  in  r e la t io n  to  the  r e l ­
a t iv e  abundance o f n e w ly - fle d g e d  m agpies. There appears to  be a d ir e c t  r&-
?
la  t io n  between the  in c id e n c e  o f p re d a tio n  b y  g re a t horned ow ls and th e  
r e la t iv e  abundance o f new ly f le d g e d  magpies in  th e  p o p u la t io n .
Because th re e  o f  th e  f i v e  g re a t horned ow l n e s ts  were lo c a te d  
near th e  s tu d y  a re a  b o u n d a rie s , the  fo l lo w in g  c o n s id e ra tio n s  a re  neces­
s a ry , The observed n e s tin g  range o f tne w e s te rn  g re a t hom ed owl i s  
g ive n  as one square m ile  w ith  a g re a te s t d ia m e te r o f one an. d o n e -h a lf  
m ile s  by Craighead and Craighead (155b)* W ith in  a ra d iu s  o f  th re e -  
q u a rte rs  o f  a m ile  o f eacn g re a t hom ed ow l n e s t,  o r t a t t e r in g  s i t e ,  
about one p e rce n t o f  the  magpie nests  were lo c a te d  o u ts id e  the boundaries 
o f  the  s tu d y  a re a , th e re fo re , c o n s id e r in g  the  l im i te d  c r u is in g  ra d iu s  o f 
f le d g l in g  ma;-p ie s , i t  may s a fe ly  be assumed th a t  Hie "ma.gpie f le d g l in g s "  
observed a t the  te th e r in g  s ite s  were f r o n  the  s tudy  a re a . Thus a mjjiimum 
nuitiaer o f  23 and 3h f le d g l in g s  were removed fro m  tiie  p o p u la t io n  d u r in g  tne  
two y e a rs  o f the s tu d y * T iiis  re p re se n ts  a lo s s  o f 1 ,9  and 2 ,8  p e rce n t o f  
the t o t a l  number o f f le d g l in g s ,  re s p e c t iv e ly ,  in  the 19$6 and 1957 p opu la ­
t io n s .
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SEASONAL MORTALITY 
The seasonal occurrence  o f  m o r ta l i t y ,  as rep resen ted  by the  
re c o v e ry  d a ta  i n  Tab le  22, was de te rm ined  by f i e l d  o b s e rv a tio n s , ranche r 
in te rv ie w s ,  and band re tu rn s .  About two hundred in c id e n ts  o f  magpie mor­
t a l i t y  were observed in  th e  f i e l d  between December, 19$6, and J u ly ,  1957# 
Seven band re tu rn s  were o b ta in e d  d u rin g  t h is  p e r io d  th ro u g h  the B ird  
Banding O ff ic e  o f  the F is h  and W i ld l i f e  S e rv ic e , The m o r ta l i t y  o f  th e  
re m a in in g  UOO was determ ined th ro u g h  ra n ch e r in te rv ie w s .  Of th e  602 mag­
p ie s  l i s t e d  in  T ab le  22, 1L3 banded b ird s  were observed and re p o r te d . 
E ig h ty -s e v e n  bands o r  band numbers were o b ta in e d  from  these  re c o v e r ie s . 
The m a jo r i t y  o f  th e  re s id e n ts  on the s tu d y  area cons ide red  magpies verm in  
and were thus  more in te re s te d  in  k i l l i n g  b ird s  than exam ining them f o r  
bands. Many band re c o v e r ie s  were f a c i l i t a t e d  by re s id e n ts  who f i r s t  ob­
served th e  more obv ious and un usua l c o lo r  m arke r.
37
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Table 22
Magpie M ortality Factors and Üie Seasonal Occurrences of M ortality  
Data from Field Observations and Rancher Interviews 
"Excludjng Nestling; M ortality  
19S6 aad 1957
Age
Glass Total
Cause of M ortality W inter, 56 Sprlng,56 Suramer,56 Win ter,57 :spring, 57 Totals No. Total
Shooting V5/1 0/20/31, 1/10/50 0/82/5 0/71/2 1/0/23 5/186/115 308 51.2
Captuied and k ille d
by hand 1/0 /0 0/0/6 0/0/15 0 /0 /1 1/0/22 23 3.8
Trapping 0/0/6 Vi/^ 0/0/1 6/27/9 1/0/1 11/31/16 61 10.1
Ma iking, b i l l
in  neck marker 6 /li/O 5/1/7 2/0/10 1/0/0 m/15/17 kà 7.6
Great nomad owl V l/2 5 0/0/2 1 /2 /0 0 /1 /1 3/0/35 8/V63 75 12.5
Avian predator
0/0/1
0/1/2 7/0/2 0/0/1 7/1/5 13 2.2
Mamalian predator
0 /2 /0
0/0/2 2/0/3 2/0 /6 8 1.3
Unknown predator 1/3/2 0/1/5 7/5/8 0/0/2 8/11/17 36 6.0
Unknown causa 0/1 /0 1/Vi o/o/it 1/5/8 2/3/1 0/0/1 Vio/15 29 L8
Accidental 0/0 /3 0/0/3 3 0.5
Seasonal age class
to ta ls  8/28/1
lbtal number 3?
11/26/76 7/13/96 V89/lit 22/107/25 6/0/b7 60/263/279 602 100.0
113 116 10? 1514 75 602
Uj
CO
39
The seasonal occurrence o f  m o r ta l i t y  i s  in d ic a te d  t y  the data 
p re sen te d  in  Table 22* D iffe re n c e s  between seasonal m o r ta l i t y  t o ta ls  
u n d o u b te d ly  r e f l e c t  v a r ia t io n s  in  th e  in te n s i t y  and e ffe c t iv e n e s s  o f 
f i e l d  in v e s t ig a t io n s  d u r in g  each y e a r.
Ihe most s ig n i f ic a n t  da ta  i n  term s o f  th e  p o p u la tio n  appears to  
be re p re se n te d  by th e  preponderance o f  b ird s  o f  th e  ye a r in  th e  m o r ta l i t y  
age r a t io s *  D uring  th e  s tu d y  p e r io d  th e  t o t a l  la o rb a li ty  age r a t i o  o f  
b ir d s  o f  the  yea r to  a d u lts  was 279 to  60 , o r  i | .6  to  1 . The annual 
lo s s e s  de term ined from  Table 22, b eg in n ing  w ith  th e  sp r in g  o f  19^6, may­
be expressed as a sample o f  the  age r a t io  o f  the  m o r t a l i t y  r a te .  The 
y e a r l in g  to  a d u lt  r a t io  o f t i i i s  ra te  i s  h«8 to  1 . T n is  may be compared 
to  y e a r l in g  and a d u lt  r a t io s  o f  annual m o r ta l i t y  ra te s  o f 3 .6  to  1 fou n d  
in  the  coraion s w i f t  (apus apus ) by Lack (1996) a rd  o f 1 .5  to  1 found in  
the  song sparrow  (1-Ielospiaa m e lo d ia ) by  N ice (1937)*
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NESTING RANGES AND TERRITORIES
P rocedure ;
An e a r ly  a tte m p t to  de te ria ine  th e  s iz e  o f  n e s t in g  ranges o f  
marked magpies d u r in g  th e  course o f  making n e s t o b se rva tio n s  was n o t 
s u c c e s s fu l.  T h is  was p r im a r i ly  due to  th e  w ariness e x h ib ite d  by  n e s tin g  
magpies i n  response to  th e  presence o f  the  o b se rve r. An o b s e rv a tio n  a rea  
was then  s e le c te d  w h ich  was lo c a te d  below a 200 fo o t  te r ra c e  in  the  so u th ­
w est co rn e r o f  the s tu d y  a rea . Through the use o f  a p a ir  o f  6 power b in ­
o c u la rs  and a 21 power s p o tt in g  scope, the  o b se rve r, s itu a te d  on the  h i l l ­
s id e ,  was a b le  to  observe movements and a c t i v i t y  o f marked and unmarked 
n e s tin g  magpies w i th in  a th re e -q u a r te r  m ile  ra d iu s .  These da ta  were re ­
corded on a c t i v i t y  fo rm  sheets (see Appendix) and on o u t l in e  maps p a n to - 
graphed to  double sc a le  from  e ig h t - in c h - to - th e  m ile  a e r ia l  pho tographs.
The n e s t lo c a t io n s  and n e s tin g  s ta tu s  o f  th e  observed p a ir s  had been de­
te rm in e d  ttiro u g h  p re v io u s  n e s t searches. Once each n e s tin g  season th e  
areas were observed th rough  a com plete d a y l ig h t  p e r io d .  O ther o b s e rva tio n s  
were made d u rin g  th e  e a r ly  m orning and la t e  a fte rn o o n . No schedule was 
fo llo w e d , as o b se rva tio n s  were made d u rin g  p e rio d s  o f  tim e  a v a ila b le  be­
tween n e s tin g  searches o f  th e  s tu d y  a re a .
O bse rva tion s  were n o t co n tinu e d  on th e  19?o area th e  fo l lo w in g  
y e a r .  A decrease in  the  number o f  n e s t in g  p a ir s ,  and a s h i f t  in  la n d  use 
from  g ra z in g  to  hay and g ra in  fa rm ing  c o m p le te ly  a lte re d  the  a c t i v i t y  
p a t te rn  o f  the  n e s tin g  m agpies. On an a rea  lo c a te d  one m ile  e a s t o f  th e  
p re v io u s  o b s e rv a tio n  s i t e  f i v e  n e s tin g  p a ir s ,  in c lu d in g  fo u r  marked b ir d s ,  
were observed d u rin g  the 19$7 n e s tin g  season,
ho
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N e s tin g  Ranges ;
The observed n e s tin g  ranges are re p re se n te d  in  F igu res  3 and 
L by s o l id  l in e s  id iic h  connect the  most d is ta n t  p o in ts  o f  o b s e rv a tio n  o f  
one n e s t in g  p a ir *  Tne number o f these o b se rv a tio n s  p e r p a ir  i s  g ive n  in  
Tab les 23 and 21;* In  th e  case o f unmarked b i r d s j  o n ly  observed f l i g h t s  
fro m  th e  n e s t to  d is ta n t  fo ra g in g  s i t e s  were re co rd e d . Tne s iz e  o f an ob­
served  n e s t in g  range i s  ex^jressed i n  te iros o f  th e  g re a te s t d ia m e te r in  
m ile s .
Table 23
Observed Magpie Ranges and T e r r i t o r ie s  -  ip $ 6
Ranges T e r r i t o r ie s M arking
Hest Number o f R^nge D ia . liiraber o f  T e r r .D ia ,  
ho. O bserva tions  M ile s  O bserva tions M ile s /F t .  Î4ale______ Female
1 6 •3U 0^ - Y e llow Y e llow
2 11 .33 2 l
neck
je sse
Unimrked
neck
je s s e
Unmarked
3 5 .3 5 5 ,087 /660 ¥ i'iite Y e llow
h 10 ,hO 11 .112/600
neck
je s s e
Unmarked
neck
je sse
Ummrked
S 7 .62 11 .069/360 Red neck Unmarked
6 12 .58 8 .075 /600
je sse
Unmarked Unmarked
Averages 8 ,5 .60 8 .8 .086 /655
In c lu s iv e  Date» o f  o b s e rv a tio n s  S/B -  6 /21  
fluiaber o f  hours observed -  33
i^Jot in c lu d e d  in  the  c a lc u la t io n s
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Ranges 
Nest o f
h2
Table 2k
Observed M arpie ‘̂ aages and T e r r i t o r ia l  Defense -  1957
Te zr.D efense  ________ M arking_____
Range D ia* Number o f  
No* O bse rva tions  M ile s  Obsez-vations Male Female
1
2
3
U
$
11
12
lU
19
.39
*36
.32
* i i l
*26^
0
2
2
2
1
Unmarked Y e llow  le g
J e s s e - r ig h t  
Red le g  je s s e -  Unmarked 
l e f t
Unmarked Unmarked
Y e llo w  le g  
je s s e - le f t  
Unmarked
Leg band, 
l e f t  le g  
Unmarked
Averages I L .37
In c lu s iv e  da tes o f o b s e rv a tio n s  i* / l? - t> / l9  
iârmber o f hou rs  observed -  28
^  Not in c lu d e d  in  tne c a lc u la t io n s
No q u a n t i ta t iv e  da ta  r e la t in g  to  th e  n e s tin g  ranges o f the 
magpie are a v a ila b le  i n  th e  l i t e r a t u r e .  From Tables 23 and 2U, t i ie  a ve r­
age maximum d iam ete rs  o f  s ix  and fo u r  observed n e s t in g  ranges d u rin g  the 
1956 a id  1957 n e s tin g  seasons were O.lrO a id  0 ,37  m ile s ,  r e s p e c t iv e ly .
From these da ta  i t  appears t i ia t  d u r in g  the  n e s tin g  c y c le ,  from  tne la y in g  
p e r io d  to  a p p ro x im a te ly  one week p a s t th e  fle d g i.n g  p e r io d ,  the range o f  a 
n e s t in g  p a i r  o f  magpies in  r ip a r ia n  areas o f  the s tu d y  nrea may in c lu d e  
a p p ro x im a te ly  o n e -h a lf  a square m ile .  T iiis  re p re se n ts  a co n s id e ra b le  re ­
s t r i c t i o n  in  ra n g in g  a c t i v i t y  vinen compared to  in te r m it te n t  f l i g h t  d is -
to  th re e
tances o f fro m  one and one-hnl5^m lles whlcn v e rs  commonly observed d u r in g  
the  p o s t-n e s t in g  season.
N e s tin g  T e r r i t o r ie s ;
L indsda le  (1937) fro m  genera l f i e l d  ob se rva tio n s  o f  unmarked 
magpies co n c lu d e s , " I t  te  d i f f i c u l t  to  sepa ra te  t l is  a c tio n s  o f th e  nes tin g  
t im e , w h ich  have to  do w ith  t e r r i t o r y ,  f r o a  o th e r  phases o f the l i f e  c y c le
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o f  th e  b i r d . "  H a r tk o m  (19h9) th ro u g h  in te n s iv e  n e s t  o b s e rv a tio n s  o f  
unm arked b i r d s ,  a ls o  found  no p o s i t iv e  e v id ence  o f t e r r i t o r i a l  b e h a v io r  
i n  th e  m agp ie .
From a s e r ie s  o f  in te n s iv e  o b s e rv a tio n s  made d u r in g  in t e r m i t t e n t  
p e r io d s  o f  two n e s t in g  se a son s , i t  a p p e a rs  th a t  tn e  m agpie d e f i n i t e l y  
e x h ib i t s  t e r r i t o r i a l  b e h a v io r .  Tne in t r a s p e c i f i c  de fense  observed  was 
p r im a r i l y  d ir e c te d  to w a rd  tt ie  defense o f  the  im m ed ia te  a rea  s u rro u n d in g  
th e  n e s t ,  and s e c o n d a r ily  to w a rd  th e  d e fe n s e  o f  a fe e d in g  a re a  s u rro u n d in g  
th e  n e s t .  T h is  type  o f  t e r r i  to  r ia l i s m  may be d e s ig n a te d  a c o m b in a tio n  o f  
ty p e  a  (n e s t in g  and fe e d in g )  and ty p e  b (n e s t in g  o n ly ) ,  fro m  a c la s s i f i c a ­
t io n  o f  b i r d  t e r r i t o r i e s  t y  N ice  ( I 9 I4I ) .  The t e r r i t o r i a l  b s h a v io r  e x h ib i t ­
ed  b y  c h a s in g  and f i g h t i n g  was d ir e c te d  to w a rd  tn e  d is p la c e m e n t o f  in t r u d ­
in g  in d iv id u a ls  away fro m  an a rea  s u rro u n d in g  th e  n e s t .  The m a le  was p r i ­
m a r i ly  engaged i n  t h i s  a c t i v i t y ,  b e in g  jo in e d  o c c a s io n a l ly  by  the fe m a le .
f_n i n s u f f i c i e n t  number o f  o b s e rv a t io n s  was made to  a d e q u a te ly  
d e s c r ib e  th e  e s ta b lis h m e n t o f  th e  t e r r i t o r y ' ' .  The number o f tim e s  a n e s t­
in g  b i r d  was obse rved  to  de fend i t s  fe e d in g  t e r r i t o r y  th ro  up; h f ig h t in g  o r  
b o d i ly  c o n ta c t  is  in c lu d e d  un de r t e r r i t o r i a l  o b s e rv a t io n s  in  Tab le  23» A 
s u f f i c i e n t  number o f  t i ie s e  o b s e rv a t io n s  were made i n  1956 to  d e l im i t  f o u r  
fe e d in g  t e r r i t o r y  b o u n d a r ie s . The g r e a te s t  d ia m e te rs  o f  th e se  a reas  v a r ie d  
between 3 6 O and 600 f e e t *
On the  1 9 5 6  a re a  th e  fe e d in g  t e r r i t o r i e s  were m a in ta in e d  fro m  
th e  t im e  o f  egg la y in g  to  th e  tim e  o f  f l y i n g  young by  d e c re a s in g ! /  a g g re s ­
s iv e  d e fe n s iv e  b e n a v io r .  T h is  began w i th  f r e q u e n t  f i g h t i n g  and c n a s in g , 
•which became le s s  fre q u e n t  d u r in g  th e  n e s t l in g  p e r io d ,  to  be la r g e ly  re ­
p la c e d  b y  in t im id a t io n  i n  Uie fo rm  o f  d i r e c t io n a l ,  r a th e r  h u r r ie d  fo r a g in g  
tow ard  th e  in t r u d e r .  I n  th e  l a t t e r  ca se , a lm o s t in v a r ia b ly  b e fo re  the
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d e fe n d e r  approached w i t h in  20 f e e t ,  th e  I n t r u d e r  r e t re a te d  b y  w a lk in g , 
f l y i n g ,  o r  c o m b in a tio n s  o f  b o th .  Q u ite  o f te n  th e  b e h a v io ra l sequence 
was re p e a te d  i n  th e  re v e rs e  d i r e c t io n  i f  th e  r e t r e a t in g  b i r d  was f o l ­
low ed  a p p ro x im a te ly  20 f e e t  in t o  rd s  t e r r i t o r y .  T h is  r e c ip r o c a t in g  de fense  
b e h a v io r  a c ro s s  fe e d in g  t e r r i t o r y  b o u n d a rie s  was obse rved  to  o ccu r as o f te n  
as th re e  t im e s  i n  s u c c e s s io n , V .ith  th e  approach o f  the f le d g in g  t im e , th e  
n e s t in g  p a ir s  fo ra g e d  more f r e q u e n t ly  a t  d is t a n t ,  ccsmaon fo r a g in g  a re a s .
In  th e  absence o f  th e  d e fe n d e rs , f re q u e n t  encroachm ent o f  the  fe e d in g  
t e r r i t o r i e s  b y  n e ig h b o r in g  b ir d s  o c c u r re d . As t M  young approached th e  
f l y i n g  s ta g e ,  fe e d in g  t e r r i t o r i e s  w ere no lo n g e r  e v id e n t .
C o n s id e ra b le  v a r ia t io n  was obse rved  betw een th e  b e h a v io r  o f  
n e s t in g  p a i r s  on th e  two o b s e rv a t io n a l a reas i n  th e  degree t e r r i t o r i a l -  
ism  was e x h ib i te d  i n  r e la t io n  t o  th e  de fense  o f  a fe e d in g  a re a . On th e  
1957 a re a  th e  n e s t in g  p a ir s  e x h ib i te d  much w eaker t e r r i  to  r ia l i s m  in  re ­
la t i o n  to  the  de fense  o f  a fe e d in g  a rea  s u rro u n d in g  th e  n e s t (T a b le  2 h ) ,  
B ou n da rie s  o f  th e se  a reas  were n o t  d e a r l y  e v id e n t  because o f th e  i n f r e ­
q u e n t o ccu rre n ce  o f  t e r r i t o r i a l  de fense i n  th e  fo rm  o f  f i g h t i n g .  The 
e x te n t  t o  w h ic h  t e r r i t o r i a l  de fe n se  o f a fe e d in g  a re a  was e x h ib i te d  ap­
p e a rs  t o  be dependant upon th e  r e la t io n  o f  n e s t lo c a t io n s  to  a v a i la b le  
g ro u n d - fo ra g in g  a re a s . The n e s ts  on th e  1956 a rea  were lo c a te d  i n  t r e e -  
sh rub  c o v e r  s u rro u n d in g  one a re a  o f  i r r i g a t e d  g ra s s la n d  c o v e r : On t ie
1957 a re a  the  n e s ts  w ere lo c a te d  in  tre e -s h ru u  c o v e r  in te rs p e rs e d  th ro u g h  
i r r i g a t e d  g ra s s la n d  c o v e r .  On th e  fo rm e r  o b s e rv a t io n a l s i t e  in te n s iv e  
fo r a g in g  a c t i v i t y  by  t i ie  n e s t in g  p a ir s  was p r im a r i l y  ob se rved  on the  
s in g le  open ground g ra s s la n d  a re a  w i t h  s tro n g  t e r r i  to  r i a l  ism  e v id e n t .
On th e  l a t e r  o b s e rv a t io n a l s i t e  e x te n s iv e  fo r a g in g  a c t i v i t y  b y  the  n e s t­
in g  p a i r s  on a number o f  open g ra s s la n d  a re a s  was p r im a r i l y  obse rved
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w i t h  weak t e r r i t o r i a l  e v id e n t .
V ig o ro u s  i n t r a -  and i n t e r - s p e c i f i c  d e fe n se  o f  th e  n e s t s i t e  by 
n e s t in g  p a ir s  was observed  d u r in g  b o th  n e s t in g  seasons. N e s tin g  p a ir s  
were n e ve r observed t o  a l lo w  o th e r  m agpies to  rem a in  i n  th e  n e s t t r e e  o r  
n e a r th e  n e s t s t r u c tu r e ,  even i n  t h e  p resence  o f  v a r io u s  mammalian p re da ­
t o r s .  I n t e r - s p e c i f i c  de fense  o f  th e  n e s t s i t e  by n e s t in g  m agpies was ob­
se rved  a g a in s t  th e  p resence  o f  d o m e s tic  c a ts  ( F e l ls  d o m e s tlc a ) , re d  
s q u i r r e ls  ( T a m i& sc iu ru s  hud s o n ic  u s ) ,  s h o r t - t a i le d  w ea se ls  ( K u s te la  e m in e a ) , 
crows ( Corvus b ra c h y rh y n c h o s ) ,  s t a r l in g s  ( S tu m u s  v u lg a ru s ) ,  ro b in s  
( Tu rdus m ig r a to r iu e ) , and k in g f is h e r s  ( M egace ry le  a lc y o n ) •
Summary
C o n s id e ra b le  v a r ia t io n s  were observed in  th e  s p e c i f ic  ra n g in g  
and t e r r i t o r i a l  b e h a v io r  o f  n e s t in g  m agpies on two o b s e rv a t io n a l a re a s .
The s iz e  o f  a n e s t in g  range o r  e fe e d in g  t e r r i t o r y  was re p re s e n te d  ty  th e  
g r e a te s t  d is ta n c e  betw een p e r ip h e r a l  o b s e rv a t io n s , o r  g re a te s t  d ia m e te r .
The ave rage  s iz e  o f  te n  observed  n e s t in g  ranges was 0 ,39  m ile s ,  w i t h  th e  
la r g e s t  b e in g  0 .5 8  m i le s ,  and th e  s m a lle s t  0 ,3 3  m i le s .  The ave rage  s iz e  
o f  f o u r  fe e d in g  t e r r i t o r i e s  observed  on th e  19^6 a re a  was ii50  f e e t .  No 
fe e d in g  t e r r i t o r y  b o u n d a rie s  w ere d e l im ite d  on th e  19^7 a re a  because t e r -  
r i t o r i a l i s r a  was r a th e r  w e a k ly  e x h ib i te d .  There  appeared to  be le s s  com­
p e t i t i o n  f o r  fe e d in g  a reas when t re e -s h ru b  n e s t in g  co ve r was in te rs p e rs e d  
th ro u g h  open g ra s s la n d  c o v e r. The de fense  o f  n e s t in g  s i t e s  was s t r o n g ly  
e x h ib i te d  th ro u g h o u t b o th  n e s t in g  seasons.
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SUMMARY
1 , A s tu d y  o f  th e  p o p u la tio n  eco logy o f  the American Magpie 
( P ica  p ic a  hudson ia ) was conducted on a s ix  square m ile  area in  th e  B u rn t 
Pork V a lle y  o f  W estern Montana d u rin g  1956 and 1957.
2 ,  The d is t r ib u t io n  and co m p o s itio n  o f  tre e -s h ru b  a s s o c ia tio n s  
was in d ic a te d  on a cover map. The p re se n t typ e  and d is t r ib u t io n  o f  veg­
e ta t io n  was la r g e ly  a f fe c te d  by c u l t iv a t io n ,  i r r i g a t io n ,  and g ra z in g , 
th e  Occurrence o f  w h ich  were q u a n t i t a t iv e ly  expressed .
3* D uring  th e  in v e s t ig a t io n  1,371 magpies were banded and 
771 were a ls o  c o lo r  marked w ith  co lo re d  p la s t ic  neck o r  le g  m arke rs .
h . The r e l i a b i l i t y  o f  se x in g  end age ing techn iques was i n ­
d ic a te d , B i l l  le n g th  and body w e ig h t as c r i t e r i a  o f  sex in d ic a te d  t ru e  
sex 8U pe r ce n t o f  the  t im e . Foot pad le n g th  was determ ined as a c r i t e r ­
io n  o f  sex, b e in g  r e l ia b le  102 tim e s  o u t o f  105» o r  in  97 p e r cen t o f  the  
cases. R e tr ie s  shape was found 100 pe r cen t r e l ia b le  as a c r i t e r io n  o f  
age from  $2 known age m agpies,
5* The n e s tin g  d e n s ity  and re p ro d u c tiv e  success o f  th e  n e s tin g  
p o p u la tio n s  were de term ined from  o b se rva tio n s  o f 731 a c t iv e  magpie nes ts  
on the  6 .3  square m ile  s tu d y  a rea  d u r in g  bo th  ye a rs  o f  th e  s tu d y .
6 .  The t o t a l  d e n s ity  was 3q6 and 351 n e s tin g  p a ir s ,  r e s p e c t iv e ly ,  
d u r in g  1956 and 1957. The average d e n s ity  was 55 .5  n e s tin g  p a ir s  pe r sec­
t io n  d u r in g  each n e s tin g  season.
7 . The fa c to rs  a f fe c t in g  th e  re p ro d u c tiv e  ra te  o f  2 ,3 lU  eggs 
fro m  3ii8 n e s tin g  p a ir s  in  195b and o f  2,U39 eggs from  351 n e s tin g  p a ir s  
in  1957 w e ie : An average c lu tc h  s iz e  o f  6 , L l  from  229 n e s ts  in  1956 and 
6 .5 9  from  27h nests in  1957; a norm al occurrence o f  s in g le  c lu tc h e s  be ing 
la r d  w ith  second c lu tc h e s  from  re n e s t in g  p a ir s  composing 2 ,6  per cen t o f
ii8
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th e  t o t a l  eggs produced d u r in g  b o t li n e s t in g  seasons; a d e te ra in a t io n  o f 
th e  minimum b reed ing  age o f one y e a r f o r  the  fnairple fro m  o b s e rv a tio n s  o f 
18 known age y e a r l in g s  c a r r ie d  on n e s tin g  a c t i v i t y ;  and a sex r a t i o  o f 
the p o p u la t io n  o f  1 ;1  from  $2$ trapped b ird s  sexed u s in g  the v a r io u s  
se x in g  c r i t e r i a ,  and fro m  specimens c o lle c te d  and sexed*
8 . The n e s t in g  success o f the  rfiagpie p o p u la tio n s  was expressed 
in  terms o f  h .e  s u r v iv a l  o f eggs and young to  th e  h a tch in g  o r  f le d g in g  
s tage* D u iin g  b o th  ye a rs  o f th e  in v e s t ig a t io n  th e  p e rce n t o f th e  eggs 
l a i d  h a tc h in g  was ^ 8 .2 ,  th e  p e rc e n t o f  young f le d g in g  from  eggs la id
was $1 .3  p e rc e n t,  and th e  p e rc e n t o f young f le d g in g  from  eggs hatcTiing 
was 8 8 .1 .
9. No r e la t io n  was e v id e n t between s u rv iv a l o f  eggs and young 
and c lu tc h  o r  b rood  s ia e .  R e la tiv e  in d ic a t io n s  o f m o r ta l i t y  fa c to rs  
wore p re se n te d . Kan and p in e  s q u ir r e ls  were th e  raajor known p re d a to rs  
ca us ing  Ih  and 12 p e rc e n t o f the  n e s tin g  f a i lu r e s  d u r in g  bo th  yea rs  o f 
th e  s tu d j'',
1 0 . D uring  th e  in v e s t ig a t io n  no o rg a n ize d  magpie c o n tro l program 
was in  e f f e c t .  C onsiderab le  e f f o r t  was made to  s tudy  the  p o p u la tio n s  
under “ norm al c o n d it io n s ” • A p o te n t ia l  ra te  o f in c re a se  o f 330 p e rc e n t 
o f  the  n e s t in g  p o p u la tio n  was in d ic a te d  by the  number o f e -gs produced in  
19$6. T h is  in c re a se  was reduced tn 150 p e rc e n t by t i ie  end o f  the  n e s tin g  
p e r io d  when 1,225 f le d g l in g s  were produced by 796 n e s t in g  b ir d s .  Through 
a d i f f e r e n t ia l  ra te  o f m o r ta l i t y  in  th e  age c la s s e s , th e  age r a t io  ap­
proached 1 :1  b y  th e  w in te r  p e r io d .  By the fo l lo w in g  n e s tin g  season 
n a tu ra l r e g u la t in g  raecloanisms reduced th e  p o p u la t io n  to  e s s e n t ia l ly  the 
same le v e l  as th e  p re v io u s  y e a r .
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11, The rainiiroi-^n ex ten t, o f p o s t nestin ,f: m o r ta l i t y  fro ra  o n ly  
one p re d a to r ,  tt.a  g re a t horned o w l, was S? f l e d g in g  m agpies, o r 2 ,3  
^:e rcent o f th e  annua l inc rem en t o f  the  jsiagpie p o p u la tio n s  d u rin g  b o th  
ye a rs . T e th e rin g  techn iques were employed in  the  c o l le c t io n  o f these 
d a ta ,
12, The m o r ta l i t y  o f 6Q2 magpies was determ ined th ro ug h  f i e l d  
o b s e rv a tio n s , re s id e n t in te rv ie w s ,  and band re tu rn s .  These da ta  were 
p resen ted  in  term s o f magpie age c la sse s  i n  r e la t io n  to  m o r ta l i t y  fa c to r s  
and seasonal occurrence o f  m o r ta l i t y ,  %an was the  most im p o rta n t m o r ta l i t y  
f a c t o r  w i th  s h o o tin g  the  cause o f $1 p e rc e n t o f the m o r ta l i t y  in d ic a te d ,
Tlie m o r ta l i t y  age r a t i o  o f  y e a r l in g s  to  a d u lts  was 1 .6  to  1 ,
13 , if es t in g  ranges and t e r r i t o r i e s  were de term ine d fro m  in te n ­
s iv e  o b s e rv a tio n s  made a t  two s i t e s  on the  s tud y  a rea . The average s ia e  
o f  10 observed ranges expressed in  terras o f  th e  g re a te s t d ia ife te r  was 0,39 
m ile s .  Four fe e d in g  t e r r i t o r i e s  on the  1996 s i te  had an average g re a te s t 
d ia m e te r o f  UOO f e e t .  C ons ide rab le  v a r ia t io n  was observed i n  th e  s p e c if ic  
ra n g in g  and t e r r i t o r i a l  b e h a v io r  o f  n e s t in g  iriagpiss on the two observa­
t io n a l  a re a s .
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APPENDIX 
Table  2$
N esting  Magpie P o p u la tio n  C om position
Determ ined th ro u g h  tU e ld  O bserva tions  d u rin g  N es ting  Seasons o f
1956 and 1957
1 1956
None One P a ir
Number observed
Marked and Unmarked N e s tin g  B ird s  Observed
220 96 
M ale Female
1*5
T o ta l
Y e llo w  neck m arker I h  U 16
Observed unmarked 85 95 180
P ercen t o f  n e s tin g  p o p u la tio n  known to  be
w in te r  re s id e n ts 16 h 10
I I  195?
N es tin g  B ird s  Obsei*ved a t  th e  Nest None One P a ir
Number observed 206 91 71
Sex and Age R a tio  o f  Observed Segment o f  P o p u la tio n  (Based upon
M a rk in g , Leg Banding, and B ehav io r)
Hale Female
A d u lt  Y e a r lin g A d u lt ie a r l in g T o ta ls
Type and c o lo r  o f  observed
m arker*
W hite  le g 2 2
YoUow neck 6 3 9
Y e llow  le g 9 5 11*
Red le g Q 6 15
Orange nock 2 2
W hite  neck 1 1
T o ta ls  marked 17 11 6 7 1*3
T o ta l observed unmarked 55 2 72 6 135
T o ta l observed w ith o u t
le g  bands 51 h 29 7 91
T o ta l observed w ith
le g  bands 13 6 9 6 31*
51
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Table 26
Magpie W ia W r r o p u la t io î i  Gex and ge C om position
D eterm ined fro m  L ive  Trapped lo p u la x .io n  Laoiple .During W in te rs  o f
1956 and 1957
I  W in te r  1956
Segment o f Sample
A d x lt Y e a r lin g
Male Female i-lale Female
I n i t i a l  c a p tu re s 79 62 52 6U
Sex " a t io s A c tu a l Numbers Terms o f 100
I n i t i a l  ca p tu re s *
A d u lt  ina le* a ( i l l  t  fem ale 
Y e a r l in g  male *fem ale 
T o ta l m a le (fem a le  
Age r a t io s  
I n i t i a l  c a p tu re s :
A d u lt jy e a r l in g
79*62
52*61
131*126
111*116
56si*U
^5*55
51.1*9
55:L5
I I  fe in c e r 195 /
A d u lt Y e a r lin g
Segment o f Sajnple Male Female lia le  Female
I n i t i a l  c a p tu re s  
R ecaptures (banded w in te r ,  
and f a l l  o f  1956) 
Recaptures (banded w in te r ,  
o f  1 9 5 6 ):
I 3 y e a r  c la s s  
2 |  y e a r  c la s s  
T o ta l
s p r in g ,
s p r in g
hh h8 
13 l i i
5 7 
1  Ï 0
52 78 
9 8
Sex R a tio s A c tu a l Numbers Terms o f 100
I n i t i a l  ca p tu re s *
A d u lt  Male (fem ale  
Y e a r lin g  laa le ifO iaa le  
T o ta l male (fem a le  
R ecaptures t
A d u lt  m a le :fem a le  
Y e a r lin g  m ale ;fem ale  
T o ta l m a le (fem a le  
T o ta l saziiplet 
Male * f  exaale 
Age r a t io s  
I n i t i a l  c a p tu re s *
A d u l t ly e a r l in g  
Secanf.uT#i« ■winter^ s p r in g  Ox 1950/
e a r l in g
w in te r ,  s p r in g ,  and
68*52
52: 78 1*0*60
96*126 1*3*57
13:1b 1*8*52
9 :8 53:1*7
22*22 50*50
I l8 * lb 8 1*5*55
92*130 1*1*59
19*17 53*1*7
7*12*17 20*32*1*7
1 19 *lb7 1*5 *55
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